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I have reviewed this report and certify that the package is in compliance with
"Quality Assurance Project Plan for the Chemical Analysis of Highly Radioactive
Samples in Support of Environmental Activities on the Hanford Site", WHC-SD-CP-
QAPP-002. I found it to be a true and accurate accounting both technically and
for completeness of the laboratory analyses performed on this sample.

SWirley A. Cervantes
Data Coordinator

Cary M. Seidel
Unit Manager

Larry H/laylor
Laboratory Q.A. Officer
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INTRODUCTION

Westinghouse Hanford Company Analytical Laboratories are supporting the
characterization efforts of the single shell tanks. The characterization of
tank 241-U-110 was performed under Phase IA and lB of the "Waste
Characterization Plan for the Hanford Site Single-Shelled Tanks" (WHC-EP-
0210).

Tank 241-U-110 has a 500,000 gallon capacity. Construction was completed in
1944. The tank received first cycle waste, REDOX (Reduction-Oxidation) high-
level waste, coating waste, and laboratory waste until 1975. Between July 7,
1975, and February 2, 1976, P-10 pumps were installed, and 41,700 gallons of
liquid waste were pumped from the tank. Tank 241-U-110 still contains an
estimated 195,000 gallons of waste.

Analytical Laboratories performs all analytical analysis to the specifications
of the "Quality Assurance Project Plan for the Chemical Analysis of Highly
Radioactive Samples in Support of Environmental Activities on the Hanford
Site,"
WHC-SD-CP-QAPP-002. In accordance with WHC-SD-CP-QAPP-002, the following
laboratory policies are being followed. Spikes are performed on either the
undissolved sample, or the sample after dissolution, as directed by the
scientist. If the spike addition is found to be less than 20% of an analyte
concentration, the spike recovery is not reported due to errors introduced by
the precision of the sample analysis. The concentration of spike additions
will be re-evaluated before the start of Phase 1C. Two spiking routines are
being used during Phase 1A and 1B. For the following analyses, Ion
Chromatography (IC), Inductive Coupled Plasma (ICP), Mercury Hydride, Total
Organic Carbon (TOC), and Carbonate analyses, the solid sample is spiked
independently from the sample digestion. Any non-homogeneity of the sample
could adversely affect the spike recoveries. For the radioisotopic analysis
and other analyses not specified above, the spikes were performed by spiking
an aliquot of sample after digestion.

The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded, and the
analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun."
Laboratory travelers are issued using a computerized routine according to a
"sample point." This sample point label (segment-n) on the laboratory
travelers and on the gamma energy analysis (GEA) analysis reports has no
relationship to the sampling activities or the sample identification. All
results in this data package relate only to the composite of Sample 89-043,
Sample 89-044, and Sample 89-045 (segment 2, segment 3, and segment 4 from
core 6) taken from riser 17 of tank 241-U-110. The Core 6 Composite Sample
was-prepared by-compositing 25_arams-of segment_2 (89-043), 50 grams of
segment 3 (89-044), and 35 grams of segment 4 (89-045). Segments 1 (89-042)
was not recovered from the tank by the sampling efforts.

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organics from the normal paraffin hydrocarbon present in
the samples. The results from the organic analysis will be provided when
available.
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Carbon-14 analysis on the undigested sample was not performed as the 222-S
laboratory does not have analytical procedures that will analyze low levels of
carbon 14 in solids. The chrome-VI analysis on the water digestion was not
performed because sufficient sample to complete this analysis was not
available. Sample for additional digestions was not available as this sample
was completely consumed performing other analyses.

All sample results reported here by weight are reported as the "wet weight" of
the sample. Some samples noticeably lost moisture during the process of
aliquoting and weighing for digestion. In order to minimize errors due to
loss of moisture, the percent moisture was determined at the earliest
opportunity. Attempts to dry the sample before analysis resulted in
approximately a tenfold increase in radiation levels. In order to reduce and
control radiation exposure to laboratory personnel, the samples were not dried
before aliquoting and digestion. This may result in some laboratory results
being biased high.

This report is formatted into sections corresponding to the type of
dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis batch
report. Any notable observations regarding an analysis are noted on the batch
report for that analysis. Copies of laboratory travelers can be found in
Appendix A.
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Single Shell Tank Waste Characterization
Summary of Core Sample

TANK ID: 241-U-110

RISER iD 1

CORE ID: Core 6 Composite

SEGMENT

Lab Serial No. F0049

1 Customer ID No. 89-042

Last Segment? No

Lab Serial No. F0053

2 Customer ID No. 89-043

Last Segment? No

Lab Serial No. F0077

3 Customer ID No. 89-044

Last Segment? No

Lab Serial No. FOlOl

4 Customer ID No. 89-045

Last Segment? Yea

Lab Serial No.

5 Customer ID No.

Last Segment?

Lab Serial No.

6 Customer ID No.

Last Segment?

Lab Serial No.

7 Customer ID No.

Lest Segment?

Remarks: Segment one empty.

SE ENT 

Lab Serial No.

A Customer ID No.

Last Segment?

Lab Serial No.

9 Customer ID No.

Last Segment?

Lab Serial No.

10 Customer ID No.

Last Segment?

Lab Serial No.

11 Customer ID No.

Last Segment?

Lab Serial No.

12 Customer ID No.

Last Segment?

Lab Serial No.

13 Customer ID No.

Last Segment?

Lab Serial No.

14 Customer ID No.

Last Segment?

SST-1 Rev. C 9/7/90 Interim

7

DATE SAMPLING INITIATED: 11-10-89

DATE SAMPLING COMPLETED: 11-14-89
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Analytical Laboratory Data Summary

SINGLE SHELL TANK PROJECT

The next four pages of this report (including this page)
sumnarizes the results for the analysis of the

Core 6 Composite Sample
Tank 241-U-110

UNTREATED SAMPLE RESULTS

Sanple Duplicate

Sample

Laboratory ID: F0917 F0918

pH 12.91 12.97

Laboratory ID: F0917 - _ F0918

% Water 35.40% 38.60%

Laboratory ID: F0917 F0918
Mercury 2.55 ug/g 4.89 ug/g
Laboratory ID: F0917 F0918
Cyanide <0.12 ug/g <0.13 ug/g

9



core 6 composite

Fusion Dissolution

Data Summary

Results are wet weight

Radiological Analysis
Fusion Dissolution

Sample

Fusion

Total Alpha
Total Beta

GEA Cs-137

Uranium

Americium 241

Iodine 129

Neptunium 237

Plutonium

Strontium 90

Technetium 99

2.86 g/L

<0.44 uci/g
811 uci/g

20.60 uci/g

4580 ug/g

0.09 uci/g

<0.0064 uci/g

<0.38 uci/g

0.21 uci/g

270 uci/g

<0.017 uci/g

Duplicate

Sample

2.38 g/L
Aluminum

<0.48 uci/g _ Antimony
1180 uci/g Barium

BerylH um
25.40 ucilg Bismuth

Boron
6600 ug/g Cadmium

Calcium
0.15 uci/g Cerium

Cobalt
<0.0082 uci/g Copper

Europium
<0.45 uci/g Iron

Lanthanum
0.32 uci/g Lead

Lithium
372 uci/g Magnesium

Manganese

<0.021 uci/g Mercury
Molybdenum
Nickel
Samarium
Selenium
Silver
Sodium
Strontium
Sulfur
Tantalum
ThaLLium
Thorium
Tin
Titanium
Uranium
Vanadium
zinc
Zirconium

LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated
# Instrument Standards Outside Control

ICP Results
Fusion Dissolution

Wet
Weight

Sample

Duplicate

Wet

Weight

Sample

80713
LT
LT

LT

14919

291
LT

1206
LT
LT
LT
LT

11319

LT

LT
LT

2310

2766
LT
LT

5634
LT
LT
LT

131801
323
LT
LT
LT
LT
LT
LT
LT
LT
98
LT

ug/g

ug/g

ug/g

ug/g

ug/g

ug/g

ug/g

ug/g

ug/s
ug/g

ug/g

111659
LT
43

LT
12799

643
L T

1669
LT
LT
LT
LT

14160
LT

LT
LT

1910
4086

LT
LT

6348
LT
LT
LT

127425
487
407

LT
LT
LT
LT
LT
LT
LT

126
LT

ug/g

ug/g

ug/9

ug/9

ug/g

ug/g

ug/g
ug/g

ug/g

ug/g
ug/9
ug/g

ug/g

10
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Core 6 composite
Water Digestion

Sample

pH of Digested Solution

pH

Anion Analysis
Water Digestion

Fluoride
Chloride
Nitrate
Phosphate
Sulfate

Total organic Carbon
Total organic Carbon
Ammonia
Carbonate
Chrome VI
Nitrite

Radiological
water Digestion

10.34

6.04+03
<1.47E+03
3.87E+04
3.18E+04
<1.47E+04

ug/g
ug/g
ug/g
ug/g
ug/g

9.45E+02 ug/g
* <5.49E+02 ug/g

<1.67E+04 ug/g

3.27E+03 ug/g
Analysis not performed
8.43E+03 ug/g

Data Summary
Results are Wet Weight

Dupiicate ICP Results
Water Digestion

10.98

5 .40E+03
1 .41E+03

5.26E+04
3.84E+04
<1 .41E+04

6.28E+02
5.47E+02
<1.60+04
3.00E+03

Sample

ug/g
ugig
ug/g

ug/g

ug/g
ug/g
ug/g
ug/g

1.17E+04 ug/g

Analysis

Total Alpha 02-06-90 <6.57E-03 uci/g

Total Beta 02-06-90 5.28 uci/g

GEA Cs-137

Americium 241
Carbon 14
Iodine 129

Neptunium
Plutonium 239

Strontium

Technetium 99
Tri tium

4.55 uci/g

<2.66E-03
2.65E -04
<9.0 0E-03
<1 .57E-01
<1 .51E-03
6.77E-02
5.02E-03
2.73E-03

uci/g

uci/g
uci/g
uci/g
uci/g
uci/9
uci/g
uci/g

<3.67E-03 uci/g
1.45E+01 uci/g

6.93 uci/g

<2.48E-03
1 .71E-04

<1.40E-02
<1 .51E-01
<9.46E-04
5.94E-02

3.97E-02
2.34E-03

uci/g
uci/g
uci/g
uci/g
uci/g
uci/g

uci/g
uci/g

Al umi num

Antimony
Barium
Beryl t ium
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lithium
Magnesium
Manganese

Mercury

Molybdenum
Neodymium
Nickel
Potassium
Selenium
Silver
Sodium
Strontium
Sulfur
Tantalum
ThaItium

Tin

Titanium
Vanadium
zinc
Zirconium

3823.95 ug/g
LT

LT
LT

289.22 ug/g
LT

300.40 ug/g
LT

379.24 ug/g

LT
LT
LT

47.01 ug/g
LT
LT

622.75 ug/g
LT

41.42 ug/g
LT
LT

LT
LT
LT

LT
102854.29 ug/g

LT
411.28 ug/g

LT
LT
LT
LT

LT

26.15 ug/g
LT

Duplicate

2694.93 ug/g
LT
LT
LT

389.25 ug/g
LT

83.68 ug/g
LT

297.81 ug/g
LT
LT
LT

103.28 ug/g
LT
LT

2121.69 ug/g
LT

38.21 ug/g
LT
LT
LT
LT
LT

LT
78376.12 ug/g

LT
421.39 ug/g

LT
684.28 ug/g

LT

LT
LT

48.96 ug/g
LT

Atomic Absorption Spectroscopy
Hydride Analysis

Water Digestion

ug/g
ug/9
ugq/

<6.97E-01
1.00E-01

2.02E-01

ug/g

ug/g
ug/g

LT: Less Than

NC: Not Calibrated

NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits

Arsenic
Mercury
Setenium

<7.27E-1

1.32E-01
2.11E--01

11
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Core 6 Composite
Acid Digestion

DATA SUMMARY
Results are wet weight

ICP Results
Acid Digestion

Atomic Absorption
Hydride Analysis
Acid Digestion

Sample

Acid Digestion

Arsenic

Mercury

Selenium

9.51

0.66

1.6

0.9

Spectroscopy

Duplicate

g/L 11.6 g/L

6ug/9 0.19 ug/g

7 ug/g 1.34 ug/g

0 ug/g <4.31 ug/g

12

Wet
Weight

Duplicate

Wet
Weight

Sample

107879
262
299
7

27539
119
34

748
1715
868
140
27

16785
147

1252
51

2630
4849
428
95

896
222

35475
1934
1578
1428

126
146087

639
63S
35CJ
823
4171
21V
132

17899
12i
215.
271

Alminm

Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium

Cerium
Chromium
Copper
Europitun
Iron
Lanthainum
Lead
Lithium
Magnesi um
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samaritm
Selenium
Silver
Sodiu
Strontium
Sulfur
Tantal u
Thatium
Thorium
Tin
Titanim -

Uranimn
vanadium
Zinc
Zirconium

ug/g
ug/gugig
ug/g
u9/g
ug/g
ug/g

ug/g
ug/g

ug/g
ug/g
ug/g
ug/9

ug/g
ug/9

ug/9
ug/g
ug/9
ug/g

ug/g
ug/9

ug/g(19/9

ug/gug/9

ug/9
(19/9

ug/gug/g
ug/g
ug/g

ug/g
ug/g
ug/9
ug/g

ug/gus/s

ug/9
I (19
ug/g

8 ug/g

94696 ug/g
106 ug/g
32 ug/g

2 ug/g
12586 ug/g

47 ug/g
LT

419 ug/g

LT
377 ug/g

47 ug/9
LT

9013 ug/9
LT

466 ug/g
LT

735 ug/g
2811 us/s
959 ug/g
36 ug/g
LT
96 ug/g

12888 ug/g
LT
LT

673 ug/g
LT

69937 ug/g

356 ug/g
290 ug/g

LT
850 ug/g

1486 ug/g
93 ug/g

50 ug/g
6825 ug/g

45 ug/g
84 ug/g
63 ug/g



PHYSICAL TEST RESULTS
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT WA63090/WA58053
PROCEDURE/REV L1-000-200
TECHNOLOGIST D. B. Bechtold
DATE 3-12-90
TEMPERATURE N/A
STARTING TIME 11:15
ENDING TIME 13:40

CHEMIST D. B. Bechtold

DESCRIPTION LAB ID

1 Tharmographic Analysis F0917

2 Diff. Scanning Calorneter F0917

3

4

6

7

8

9

10o

11

CUSTOMER ID:Core 6 Composite

Thermographic/Differential
Scanning

Calorimeter Analysis

(*) Reagent Grade Dry Fine;
Reference Scan

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIUOT VOL. & ALQT. VOL. OF STO.

N/A

SST-102 Rev. F 9/7/90 Interim
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) I I I 3 l) 7

SST, 8000296, F0917, AIR WT. 5. 8596 mrg SCAN RATEs 20.00 des/mmi

FROM
TO

WT.

FROM
TO

WT.

FROM
TO

WT.

15. -

99. 2

I 42. 67
I 134.99
X CHANGE 18.27

I 226.54
I 348.85
1 CHANGEs 52

I. 40
s 499. 02
1 CHANGEs 3. 6

Si

T 30 75. 73X
74. 911

I

iN 10 1L o

1064 SB/C FItSr F0917. TG6 Temperature
DATEs 90/03/12 TIME 11317

I-k

0. 97%

taP
3

am
4

7L N

80. 261

k 'm 15IL u 2A so 3 m 35l u

(C)

49k M 45iN

TG



'am. i 10 1 a

SCAN RATEs 20. 00 deg/ in

A

- --. " I - + I II

1L Um 1511.0 3a go 40m W 4% 0

004,SSI FILEF2917. 74 TEMPERATURE
DATE, 90/03/07 TIMEs 13z34

SST, 8000296, F0917, AIR, SAZ, 4522
WTt 8. 87 mg

.

L U
LUg

(C) DSC

PEAK FROMs 55
TO, 155

ONSET. 71.89 AX. 106. 9
CAL/GRAM. 92.84 MAX. 325.86

PEAK FROMs 223
TO, 370

ONSET, 281.43
CAL/GRAM. 62. 9

PEAK FROMs 270
TO, 37

ONSET, 285. 05
CAL/GRAM, 50. 1

5SLNM 351L ig



1 1 ) - ' 9) I 1 1,.LUN

SCAN RATE. 20.00 deg/mIn

. PEAK FR

ONSET.
CAL/GRA

5.Us+

K. i

0794 SW FPL&F0917.04 TEMPERATURE
DATEs 90/03/07 TIMEs 13.34

SST, B000296, F0917, AIR, SAZ, 4522
WT 8. 87 mg

A
0
0z
wL

oMs 380
TO. 470
391.51
Ms 7. 14

MAXt 432. 55

3
J
)

3

&00
lit IV 1A s At m

(C)

41 i 4im

OSC



UNDIGESTED SAMPLE ANALYSIS RESULTS
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SINGLE SHELL TANK PROJECT UNTREATED SAMPLE RESULTS

Tank:
Core:
Segment:
Customer ID:

241-U-110
6
F0917
Core 6 Composite

Laboratory ID:

pH

Laboratory ID:
% Water

Laboratory ID:
Mercury

Laboratory ID:
Cyanide

Check
Standard

F0891

100.90%

F0891
95.70%

F0915
115.20%

F0915

Blank

F0892

5.59

F0916
N/A

F0916
<1.07E-02 ppm

F0916

Sample

F0917

12.91

F0917
35.40%

F0917
2.55

F0917

ug/g
F0918
4.89 ug/g

95.80% <5.OOE-04 g/L <1.21E-01 ug/g

Duplicate
Sample

F0918

12.97

F0918
38.60%

Spike of
Sample

N/A

N/A

N/A
N/A

F0919
94.40%

F0919

Check
Standard

F0896

100.40%

F0920
96.20%

F0920
108.00%

F0920
98.80%

F0918
<1.3]E-01 ug/g 89.90%



Analytical Batch

LAS SEGMENT SERIAL #:F0917

INSTRUMENT AL 10653

PROCEDURE/REV LA-212-103/A-3
TECHNOLOGIST M. Franz
DATE 01-26-90
TEMPERATURE 25 C
STARTING TIME 07:30
ENDING INE 11:00
CHEMIST R. E. Brandt

DESCRIPTION LAB ID

I Initial LMCS Check Std F0891

2 Reagent Blank F0892

3 Sample Comp 5 F0693

4 Duplicate Comp 6 F0894

5 Sample Comp 6 F0917

6 Duplicate Comp 6 F0918

7 Final LMCS Check Sd F096

9

10

11

CUSTOMER ID:CORE 6 COMPOSITE

pH Analysis of Undigested
Sample

DESCRIPTION LAB ID

12

13

14

15

16

17

18

'9

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIOUOT VOL. & ALOT. VOL. OF STD.

Final LMCS Check Std 72C1 1/5.0 mL 5.0 mL

SST-102 Rev. F 9/7/90 Interim

20



Analytical Batch

LAS SEGMENT SERIAL #:F0917

INSTRUMENT N/A
PROCEDURE/REV LA-564-101/D-1

TECHNOLOGIST R. D. Hale
DATE 01-26-90
TEMPERATURE 20 C
STARTING TIME 13:00; 01-25-90
ENDING TIME 11:00; 01-26-90
CHEMIST R. K. Fuller

DESCRIPTION LAB ID
1 Initial LMCS Check Std F0891

2 Reagent Blank F0916

3 Sample Comp 5 F0893

4 Duplicate Comp 5 F0894

5 Sample Comp 6 F0917

6 Duplicate Comp 6 F0918

7 FinaltMCS Check Sd -0920 -

8

9

10

11

CUSTOMER IDCORE 6 COMPOSITE

Percent Water Analysis

Undigested Sample

DESCRIPTION LAB ID

12

13

14

15

16

17

19

20

21

22

PRIMARY BOOK # SECOND BOOK # TKIRD B# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT. VOL. OF STD .

LMCS Check Std 11C11AH/1.0g 1 gram

SST-102 Rev. F 917/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT WA66684
PROCEDURE/REV LA-695-101/A-1
TECHNOLOGIST E. Colvin
DATE 2-09-90
TEMPERATURE N/A

STARTING TIME 12:30; 02-07-90
ENDING TIME 15:00; 02-09-90
CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Initial LMCS Check Std F0915

2 Reagent Blank F0916

3 Sample Comp 6 F0917

4 Duplicate Comp 6 F0918

5 Spike Comp 6 F0919

6 Final LMCS Check Std F0920

9

10

11

CUSTOMER ID:CORE 6 COMPOSITE

Cyanide Analysis

Undigested Sample

DESCRIPTION LAB ID

12

13

14

15

16

17

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.
LMCS Check Std 75C11B/ 10 uL 50 mL

Spike 75C11B/10 IuL F0917/4.0419 g 50 mL

SST-102 Rev. F 9/7/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: CN-

PROCEDURE: LA-695-101 REVISION: A-1

INSTRUMENT: Baush & Lomb Spectronic 21 PROPERTY NUMBER: WA66684

TECHNOLOGIST: R.Brandt PAYROLL NUMBER: 69090

DATE: July 20, 1989

CALIBRATION STANDARD ID: 88C15C

ANALYTE CONCENTRATION: 817 ug CN/ml

TYPE OF CALIBRATION: Least Square Linear Regression

-nsrument Reading
Dilution Concentration Units-

Blank 0 0.016
100 ul 0.82 0.091
200 ul 1.63 0.150
500 ul 4.08 0.354
1000 ul 8.17 0.663
2000 ul 16.34 1.275
3000 ul 24.51 1.720

COMMENTS: Y - intercept - 0.01682

Slope - 0.076317

Correlation Coefficient - 0.999874

SST-103 Rev. A 9/25/90 interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT Perkin-Elmer AA
PROCEDURE/REV LA-325-102/A-2

TECHNOLOGIST M. Myers

DATE 7-16-90
TEMPERATURE 21 C
STARTING TIME 10:00

ENDING TIME 11:30

CHEMIST R. K. Fuller

DESCRIPTION LAB ID
1 Initial LMCS Check Std F0915

2 ReagentBlank F0916_

3 Sample Comp 6 F0917

4 Duplicate Comp 6 F0918

5 Spike Comp 6 F0919

6 Final LMCS Check Std F0920

7

8

9

10

11

CUSTOMER ID:CORE 6 COMPOSITE

Mercury Analysis by Atomic
Absorption.

Manual Cold Vapor Technique

Undigested Sample

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.

LMCS Check Std 58CI 1 CD/25 uL 25 mL

Spike 58C1ICD/15 tuL F0918/0.0455 g 2 mL

-ST-102 Rev. F 9/7/90 Interim

24



Single Shell Tank
Calibration Record

ANALYTE: H

PROCEDURE: LA-325-102 REVISION: A-2
INSTRUMENT: Perkin-Elmer PROPERTY NUMBER: WA77479

TECHNOLOGIST: M. Myer PAYROLL NUMBER: 6C823

DATE: July 16, 1990

CALIBRATION STANDARD I: 102C3-AE

ANALYTE CONCENTRATION: 100 ppm

TYPE OF CALIBRATION: Linear Regression

Dilution Concentration Instrument Reading
Units = mm

0 uL 0 ng 4

10 uL 10 ng 25

20 uL 20 ng 44

40 uL 40 ng 74

50 uL 50 ng 86

COMMENTS:

SST-103 Rev. (Draft) 914/90 interim
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KOH FUSION RESULTS
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SINGLE SHELL TANK PROJECT

Tank:

Core:
Segment:
Customer ID:

FUSION ANALYSIS

LABORATORY RESULTS OF SOLIDS

UNITS ARE SAMPLE WET WEIGHT

241-U-110

6
F0917
Core 6 Couposite

Check
Standard

Laboratory ID:
Fusion

N/A
N/A

Blank

F0898
N/A

SanpLe

F0923
2.86

Duplicate
Sample

F0924
g/L 2.38

Spike of
Sanple

N/A
g/L N/A

Laboratory 10:

Total Alpha
Total Beta

Laboratory ID:
GEA Cs-137

Laboratory ID:
Uranium

Laboratory ID:
Plutonium

Laboratory ID:
Americium 241

Laboratory ID:
Neptunim 237

Laboratory ID:
Technetium 99

Laboratory ID:
Iodine 129

Laboratory ID:
Strontium 90

F0897
89.60%
98.20%

F0922
<8.52E-01 uci/L
<3.25 uci/L

F0897 F0922
98.30% <5.22E-02 uci/L

F0897 F0922
90.80% <8.32E-05 g/L

F0903 F0946
109.50% <7.29E-03 uci/L

F0897 F0946
101.30% 1.50E-02 uci/L

F0897
80.50%

F0898
<1.08

F0921 F0922
99.90% <2.44E-02 uci/L

F0921 F0922
98.00% <1.50E-02 uci/L

F0921
101.20%

F0923
<4.44E-01
8.11E+02

F0923
2.06E+01

F0923
4.58E+03

F0923
2.07E-01

F0923
8.95E-02

F0923
Uci/L <3.78E-01

F0923
<1.67E-02

F0923
<6.43E-03

F0923
2.70E+02

F0922
c6.29E-03 uci/L

uci/g
uci/g

ucilg

ug/g

uci/g

uci/g

uci/g

uci/g

uci/g

uci/g

F0924

<4.75E-01
1.18E+03

F0924
2.54E+01

F0924
6.60E+03

F0924
3.21E-01

F0924
1.49E-01

F0924
<4.54E-01

F0924
<2.13E-02

F0924
<8.15E-03

F0924
3.72F+02

uci/g
uci/g

uci/g

ug/9

uci/9

uci/g

uci/g

uci/g

uci/g

F0925
*

F0925
97.56%

F0925
113.30%

F0949
*

F0949
*

F0979
71.20%

F0925
104.00%

F1075
89.80%

F0925
uci/g 65.50%

* Ratio Of Spike To Saqple Insufficient To Calculate Spike Recovery.

30

-. .'F

Check
Standard

N/A
N/A

F0926
89.10%
93.30%

F0926
103.70%

F0926
90.10%

F0950
105.90%

F0950
105.80%

F0980
63.30%

F0926
96.30%

F1076
95.70%

F0926
102.10%



ICP Results DATA SUMMARY

Date Analyzed:
Procedure.
Analyst:
Digestion
Procedure:

Instrument
Starting

LMCS
Standard

Aluminum
Antimony
Barium
Berylliunm
Bismuth

v Boron
Cadmium

c- Calcium
Cerium
Cobalt
Copper

r- Europium
Iron
Lanthaum
Lead
Lithium
Magnesi um
Manganese
Mercury
Molybdenum
Nickel
Potassium
Samarium
SeLeni um
Silver
Sodium
Stronti m
Sulfur
Tantalum
Thallium
Thori um
Tin
Titani um
Uranium
Vanadium

- Zinc

Zirconium

100.70%
103.07%
99.30%
95.99%

106.23%
100.71%
98.69%

102.21%
92.37%
94.24%

100.63%
98.16%

103.46%
94.17%

105.09%
98.13%

102.45%
100.16%
105.34%
96.36%
97.87%
98.37%
95.61%
05.26%

102.71%
98.55%

100.99%
106.15%
96.79%

101.95%
102.75%
100.68%
99.79%

102.10%
95.92%

innu. HO8.916%
98.91%

April 30,1990
LA-505-151/A-0
J. A. White
Acid Digestion
LA-505-159/A-0

Acid
Digest.

LNCS
Standard

92.02%
87.00%
93.10%
87.90%
94.31%
93.20%
93.70%

143.70%
50.50%
95.40%
92.60%
92.70%

128.30%
89.66%
96.71%
88.00%

108.40%
97.50%
89.88%
87.60%
94.20%
74.68%
3.00%

88.26%
91.20%
97.68%
96.30%
95.42%
76.60%
83.48%
87.41%
98.20%
91.90%

86.90%
95.20%
88.94%

Acid Digested LMCS Standard
Reagent Blank

Core 6 Composite
Duplicate of Core 6 Composite

Spike of 89-076
Acid Digested LMCS Standard

Reagent
BLANK

Wet
Weight
Sample

ug/g

0.33
0.02 LT
0.01
0.00 LT
0.03 LT
0.06
0.00 LT
0.78

-0.08 LT
0.00 LT
0.01 LT
0.00 LT
0.58

-0.01 LT
0.03 LT

-0.01 LT
0.17
0.03
0.01
0.00 LT
0.00 LT

-0.09 LT
-0.12 LT
-0.02 LT
-0.01 LT
0.35
0.00
0.14

-0.01 LT
-0.11 LT
-0.08 LT
0.02 LT
0.09

-0.89 LT
-0.01 LT
0.08

-0.01 LT

80713
-2012 LT

-37 LT
-13 LT

14919
291
-55 LT

1206 -
-2932 LT
-179 LT
-156 LT

-53 LT
11319 ,

-267 LT
-699 LT
-147 LT
2310
2766

-60 LT
-163 LT
5634

0
-3352 LT
-1372 LT
-249 LT

131801
323

83 LT
-513 LT

-2385 LT
-2258 LT
-200 LT

-74 LT
-16815 LT

-108 LT
98

-233 LT

Wet
Weight
Sample

Duplicate
ug/g

111659
-1450 LT

43
-13 LT

12799
643
-53 LT

1669
-2515 LT

-82 LT
-128 LT

-45 LT
14160

-160 LT
-381 LT
-128 LT
1910
4086

-61 LT
-147 LT
6348

0
-2914 LT

-980 LT
-215 LT

127425
487
407

-500 LT
-3475 LT
-1993 LT
-186 LT
-39 LT

-12003 LT
-173 LT

126
-185 LT

F0575
F0583
F0923
F0924
F0578
F0579

Spike
Recovery

LMCS
ACID

Digestion

NOT CALC. 96.56%
67.00%

9.00% 92.70%
90.60%

NOT CALC. 101.54%
9.34% 92.60%
8.31% 91.10%
17.05% 144.90%

-133.80% 0.80%
0.73% 86.60%
7.33% 90.60%

94.90%
NOT CALC. 126.30%

39.26% 91.90%
56.37% 103.09%
1.97% 86.20%

42.12% 107.20%
21.19% 97.00%

94.80%
43.03% 91.18%
11.29% 90.70%

-183.40% 44.60%
43.80%
95.04%

-8.76% 96.10%
NOT CALC. 85.92%

14.69% 96.00%
101.22%

-18.40% 80.42%

91.10%
94.77%

45.14% 94.72%
49.15% 94.68%

35.91%
90.90%

13.42% 93.90%
42.85% 92.02%

LT:
NC:
NOT

Less Than
Not Calibrated

CALC: Not Calculated
# Instrument Standards Outside Control Limits

31

Closing
LMCS

Standard

99.27%
99.07%
97.17%
94.22%

107.22%
98.05%
96.89%
99.95%
90.43%
99.92%
98.31%
96.39%

100.84%
93.39%
108.06%
95.95%
99.84%
98.30%

104.63%
94.24%
96.04%
98.37%
99.90%
103.89%
102.54%
96.79%
98.64%
105.85%
95.64%

101.34%
102.26%
98.67%
96.79%
107.36%
94.94%

98.31%
96.18%



Single Shell Tank Project

Tank:
Core:
Segment:
Customer ID:

FUSION ANALYSIS

RESULTS OF THE LABORATORY DIGESTIONS

241-U-110
6

F0917
Core 6 Coaposite

Check
Standard

Laboratory ID:
Fusion

Laboratory 10:
Total Alpha
Total Beta

Laboratory ID:
GEA Cs-137

Laboratory ID:
Uranium

Laboratory ID:
Plutonium

Laboratory ID:
Americium 241

Laboratory ID:
Neptunium 237

Laboratory ID:
Technetium 99

Laboratory ID:
Iodine 129

Laboratory ID:
Strontium 90

N/A
N/A

F0897
89.60%
98.20%

F0897
98.30%

F0897
90.80%

F0903
109.50%

F0897
101.30%

F0897
80.50%

F0921
99.90%

F0921
98.00%

F0921
101.20%

Blank

F0898
N/A

F0922
<8.52E-01 uci/L

<3.25 uci/L

F0922
<5.22E-02 uci/L

F0922
<8.32E-05 g/L

F0946
<7.29E-03 uci/L

F0946
<1.50E-02 uci/L

F0898
<1.08 uci/L

F0922
<2.44E-02 uci/L

F0922
<1.50E-02 uci/L

F0922
<6.29E-03 uci/L

Sarple

F0923
2.86 g/L

F0923
<1.27

2.32E+03

F0923
5.90E+01

F0923
1.31E-02

F0923
5.92E-01

F0923
2.56E-01

F0923
<1.08

Duplicate
Saiple

F0924
2.38

F0924
uci/L <1.13
uci/L 2.80E+03

uci/L

g/L

uci/L

uci/L

uci/L

F0923
<4.78E-02 uci/L

F0923
<1.84E-02 uci/L

F0923
772 uci/L

F0924
6.05E-01

F0924
1.57E-02

F0924
7.64E-01

F0924
3.54E-01

F0924
<1.08

Spike of
SaupLe

N/A
g/L N/A

uci/L
uci/L

uci/L

9/L

uc iL

ucilL

F0925
*

*

F0925
97.56%

F0925
113.30%

F0949
*

F0949

F0979
uci/L 71.20%

F0924
<5.07E-02 uci/L

F0924
<1.94E-02 uci/L

F0924
885

F0925
104.00%

F1075
89.80%

F0925
uci/L 65.50%

* Ratio Of Spike To Sample Insufficient To Calculate Spike Recovery.
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Check
Standard

N/A
N/A

F0926
89.10%
93.30%

F0926
103.70%

F0926
90.10%

F0950
105.90%

F0950
105.80%

F0980
63.30%

F0926
96.30%

F1076
95.70%

F0926
102.10%



Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT N/A

PROCEDURE/REV LA-549-141/A-1

TECHNOLOGIST R. D. Hale
DATE 01-25-90
TEMPERATURE 450 C
STARTING TIME 13:45

ENDING TIME 15:00
CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std N/A

2 Reagent Blank F0898

3 Sample Composite 5 F0899

4 Duplicate Composite 5 F0900

5 Sample Composite 6 F0923

6 Duplicate Composite 6 F0924

7

8o

CUSTOMER ID:CORE 6 COMPOSITE

KOH Fusion Dissolution

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD Bx# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT.VOL. OF STD.

N/A

SST-102 Rev. F 9/7/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT HW45676
PROCEDURE/REV LA-508-101/A-2
TECHNOLOGIST R. D. Hale
DATE 01-26-90
TEMPERATURE 24 C
STARTING TIME 09:30
ENDING TIME 12:00
CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std F0897

2 Reagent Blank F0922

3 Sample Composite 5 F0899

4 Duplicate Composite 5 F0900

5 Sample Composite 6 F0923

6 Duplicate Composite 6 F0924

7 Spike Composite 6 F0925

8 Final IMCS Check Std F0926

9

10

11

CUSTOMER ID:CORE 6 COMPOSITE

Total Alpha and Total Beta

Fusion Dissolution

Detector 12

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.

LMCS Check Std 102B44/ 10 mL N/A

Spike -102844/ mL F0899/.1 mL N/A

SST-102 Rev. F 9/7/90 Interim
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CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS:

DETECTOR No.

RADIONUCLIDE:
HALF LIFE:

. COUNT TIME:
CPM BKG:

12

Am-241
157784

5
0.2

USING PROCEDURE LQ-508--002

TIME ZERO DATE (HD):

DATE COUNTED (HD):

CALIBRATED BY: RA JONES

13367

15491

HD 0 = 09/25/44

35

Single Shell Tank

Calibration Record

ANALYTE: Am241

PROCEDURE: LQ-508-002 REVISION: A-0

INSTRUMENT: Detector #12 PROPERTY NUMBER: WA45676

TECHNOLOGIST: R.A. Jones PAYROLL NUMBER: 65801

DATE: Feb. 23, 1987

CALIBRATION STANDARD ID: 42B16B; 42B16C; 42B16E; 42B16H; 42B161; 42B16L

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Efficiency
ST-I03 Rev. (Diatt 9/1/90 Short Interim



STANDARD
ID

42B16B
42B16C
42B16E

42B16H
42B161
42B16L

STANDARD
ID

42B16B
42B16C
42B16E

SIZE DATE

02/23/87
02/23/87
02/23/87

02/23/87
02/23/87
02/23/87

SIZE STD
VALUE

1" *

1"
1"

AVERAGE, 1" =

C" STANDARD
ID

42B16H
42B161
42B16L

2"
2"
2"1

AVERAGE, 2" =

58050
93640

212900

TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG. 90 DEG. 180 DEG. 270 DEG.

86968
135119
308917

60628
107491
196800

AVE
CPM

17288
27046
61964

0.2953 +/- @95%

STD
VALUE

58310
100300
186700

AVE
CPM

12162
21423
40776

0.2155 +/- @95%

86004
135190
309658

60616
107171
204719

85990
135983
308906

60351
106868
207336

DECAY DECAY CORR
CORR CPM

1.01
1.01
1.01

0.0093

17450
27299
62544

3.14 %

DECAY DECAY CORR
CORR CPM

1.01
1.01
1.01

0.0097

12276
21624
41159

4.51 %

86802
134627
311795

61648
106941
206678

EFFICIENCY

0.3006
0.2915
0.2938

ON 02/23/87

EFFICIENCY

0.2105
0.2156
0.2205

ON 02/23/87

NEW EFFS FOR DET 12 Am-241 1" = 0.2953 2" =

0.0000

36
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ANALYTE: Co0

PROCEDURE: LQ-508-002 REVISION: A-0

INSTRUMENT: Detector #12 PROPERTY NUMBER: WA45676

TECHNOLOGIST: R.A. Jones PAYROLL NUMBER: 65801

DATE: April 19, 1988

CALIBRATION STANOARD ID: 32B40A8; 32B40B7; 32B40C7; 32B4OA4; 32B40B3; 32B40C4

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Efficiency
STh]-I Hev. IOrsiti 9115190 Short Inteonm

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No.

RADIONUCLIDE:
HALF LIFE:
COUNT TIME:
CPM BKG:
CPM 1" BKG:

12

Co-60
1925

5
25
25

2",5" STO
1" STD

TIME
TIME
DATE
DATE

CALIBRATED BY: RA JONES

ZERO DATE (HD):
ZERO DATE (HD):
COUNTED (HD):
COUNTED 1" (HD)

HD 0 = 09/25/44

Single Shell Tank

Calibration Record

15883
15883
15911
15912

37



STANDARD
ID

32B40A8
32840B7
32B40C7

32B40A4
32B40B3
32B40C4

STANDARD
ID

32B40A8
32B40B7
32B40C7

SIZE DATE

04/19/88
04/19/88
04/19/88

04/19/88
04/19/88
04/19/88

SIZE STD
VALUE

1" .

1"
1"

AVERAGE, 1" =

STANDARD
ID

-7 32B40A4
32B40B3
32B40C4

2"
2"
2"

AVERAGE, 2" =

STANDARD
ID

32B40A5
32B4086
32B40C5

5"
5",
5"

69550
134700
201000

AVE
CPM

25509
48732
73292

0.3682 +/- @95%

STD
VALUE

70480
135100
202400

AVE
CPM

22134
42747
62958

0.3170 +/- @95%

STD
VALUE

70160
135700
201900

AVE
CPM

-25
-25
-25

TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG. 90 DEG. 180 DEG. 270 DEG.

127944
244043
367576

110722
212054
316383

127628
242862
367566

110750
214257
314049

127543
243562
365053

110709
215505
315143

DECAY DECAY CORR
CORR CPM

1.01
1.01
1.01

0.0050

25777
49244
74061

1.35 %

DECAY DECAY CORR
CORR CPM

1.01
1.01
1.01

0.0053

22358
43180
63596

1.67 %

DECAY DECAY CORR
CORR CPM

1.01
1.01
1.01

127566
244673
366147

110989
213619
314081

EFFICIENCY

0.3706
0.3656
0.3685

ON 04/19/88

EFFICIENCY

0.3172
0.3196
0.3142

ON 04/18/88

EFFICIENCY

-25
-25
-25

-0.0004
-0.0002
-0.0001

AVERAGE, 5" = -0.0002 +/- @95% 0.0002 -106.77 % ON 04/18/88

NEW EFFS FOR DET 12 Co-60 1" = 0.3682 2" =

5" - -0.0002
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT WA77228/WA401934

PROCEDURE/REV LA-548-121/C-1i
TECHNOLOGIST R. D. Hale

DATE 01-26-90
TEMPERATURE 24 C
STARTING TIME 09:00

ENDING TIME 10:00

CHEMIST S. A. Catlow

DESCRIPTION LAS ID

1 Initial LMCS Check Std F0897

2 Reagent Blank F0922_

3 Sample Composite 5 F0899

4 Duplicate Composite 5 F0900

5 Sample Composite 6 F0923

6 Duplicate Composite 6 F0924

7 Spike Composite 6 F0925

8 Final LMCS Check Std F0926

9

10 1

CUSTOMER ID:CORE 6 COMPOSITE

GEA Analysis

Fusion Dissolution

Samples are prepared in batch,
but counted randomly.

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT.VOL. OF STD.

LMCS Check Std 89B44/ 500 uL 22 mL

Spike 89644/ 500 uL F09231 50 uL 22 mL

SST-102 Rev. F 9/7/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: Isotope Mixed Gamma

PROCEDURE: LO-508-003 REVISION: B-1

INSTRUMENT: GEA Detector #1 PROPERTY NUMBER: 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413

DATE: February 14, 1989

CALIBRATION STANDARD ID: 56B40 D1

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

SST-103 Rev. (Draft) 9/490 Interim
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DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65
898.021

1173.237
1332.501
1836.129

1
42
22 ML LIQUID, POS 2

14-Feb-89
J. L. ANDERSON/M. R. DOWELL
56B40 DI

EFFICIENCY (COUNTS/GAMMA)

5.721347E-03
1.512568E-02
2.041958E-02
1.85647?E-02

1.042777E-02
7.856059E-03
6.838966E-03
5.300244E-03
4.218416E-03
3.785537E-03
2.931033E-03

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

LOG(EFF) -

LOG(EFF) =
+

+4

+4

+t

-5.343694E+01
2.034704E+01 *LOG(ENERGY)
-2.O88264E+00 *LOG(ENERGY)*2

8.372735E+00
-7.762489E+00 *LOG(ENERGY)
2.017698E+00 *L0G(ENERGY) 2

-2.447560E-01 *LOG(ENERGY)'3
1.067720E-02 *LOG(ENERGY)Y4

GEA CALIBRATION RECORD

-- DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1136.129

PROCEDURE LQ-508-003

1
43
22 ML LIQUID, POS 3

16-Feb-89
J. L. ANDERSON/M. R. DOWELL
56040 Dl

EFFICIENCY (COUNTS/GAMMA)

1.397695E-03
3.641448E-03
5.035820E-03
4.620S16E-03

2.619018E-03
1.890740E-03
1.782478E-02
1.392563E-03
1.117189E-03
1.007670E-03
7.782502E-04

EQUATION 0-165 KEV
LOG(EFF) - -5.354869E+01

41



+ 1.975356E+01 *LOG(ENERGY)
+ -2.020858E+00 *LOG(ENERGY)'2

EQUATION 165-1836 KEV
LOG(EFF) = 4.001880E+01

+ -2.857555E+01 *LOG(ENERGY)
+ 6.748440E+00 *LOG(ENERGY)'2
+ 7.173093E-01 *LOG(ENERGY)*3
+ 2.82178E-02 *LOG(EMEUCY)'4

GEA CALIBRATION RECORD PROCEDURE LO-508-003

42
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards

PROCEDURE: LQ-508-003 REVISION: B-I

INSTRUMENT: GEA Detector #2 PROPERTY NUMBER: 401934
TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413
DATE: September 28, 1988

CALIBRATION STANDARD ID: 56B40 DI
ANALYTE CONCENTRATION: N/A
TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

SST-103 Rev. (Draft) 9/4/90 Interim



DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.053

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

q'_ EQUATION 0-122 KEV

EQUATION 122-1836 KEV

LOG(EFF) =
+

LOC(EFF) =
+

+4

+4

+t

2
42
22 ML LIQUID, POS 2

21-Oct-88
J. L. ANDERSON/M. R. DOWELL
56840 Dl

EFFICIENCY (COUNTS/GAMMA)

3.417000E-03
1.0900OOE-02
1.408000E-02
1.516000E-02
9.929000E-03
7.5780OOE-03
5.8750OOE-03
4.927000E-03
3.727000E-03
3.085000E-03
2.683000E-03
2.102000E-03

-6.654070E+01
2.583780E+01 *LOG(ENERGY)

-2.677550E+00 *LOG(ENERGY)'2

-1.050740E+02
6.428950E+01
-1.503170E+01
1.533670E+00
-5.838530E-02

*LOG(ENERGY)
*LOG(ENERGY)'2

*LOG(ENERGY)*3
'LOG(ENERGY)-4

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65

898.021
1173.237
1332.501
1836.129

PROCEDURE LQ-508-003

2
43
22 ML LIQUID, POS 3

28-Sep-88
J. L. ANDERSON/M. R. DOWELL
56840 Dl

EFFICIENCY (CUNTS/GAMMA)

1.476000E-03
4.721000E-03
6.589000E-03
6.613000E-03
4.692000E-03
3.542000E-03
2.810000E-03
2.327000E-03
1.790000E-03
1.437000E-03
1.277000E-03
9.824000E-04

44
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EQUATION 0-165 KEV
LOG(EFF) a -5.826830E+01

+ 2.165450E+01 *LOG(ENERGY)
+ -2.198930E+00 *LOG(ENERGY)'2

EQUATION 165-1836 KEV
LOG(EFF) - -2.233890E+01

+ 1.74520E+01 *LOG(EWERGY)
* -2.T39550E+00 *LOG(ENERGY)'2
* 2.655450E-01 *LOG(ENERGY)-3
* -9.666420E-03 "LOG(ENERGY)Y4
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards

PROCEDURE: LQ-508-003 REVISION: B-i

INSThUMENT: GEA Detector #3 PROPERTY NUMBER: 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413

DATE: July 2, 1989

CALIBRATION STANDARD ID: 56B40 D1

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

I'
SST-103 R.v. (Draft) 9/4/90 Intwim
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DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
AIALYS (S):
STANDARD 10:

ENERGY (KEV)

3
41
22 ML LIQUID. POS 1

2-Jut-89
J. L. ANDERSON/M. R. DOWELL
56840 DI

EFFICIENCY (CUNTS/GAMMA)

59.536
88.032

122.0614
165.853

279.1967
391.66w

513.99
661.65

898.021
1173.237
1332.501
1836.129

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

LOG(EFF) -

LOG(EFF) =+.C V
t

+t

2.833765E-02
2.581764E-02
2.756557E-02
2.270614E-02

1.285730E-02

7.841011E-03
5.779292E-03
4.773005E-03
4.278530C-03
3.37123BE-03

-1.113845E+01
3.484260E+00

-3.990659E-01

-2.052334E+OI
9.121731E+00

-1.55357BE+00
8.011036E-02

*LOG(EWERGY)

*LOG(EWERGY)'2

*LOG(ENERGY)

'LOG(ENERGY)'2
*LUG(ENERGY)*3

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD D:

ENERGY (KEW)

59.536
83.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
11T3.237
1332.501
1836.129

PROCEDURE Lo-508-003

3
42
22 ML LIQUID, POS 2

2-JuL-89
J. L. ANDERSON/M. R. DOWELL
56840 01

EFFICIENCY (CWUNTS/GAMA)

7.455306E-03
7.46274BE-03
7.578'302E-03
6.965814E-03

3.596591E-03

2.318396E-03
1.824191E-03
1.461179E-03
1.321243E-03
1.011332E-03
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EQUATION 0-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE!
ANALYST(S):
STANDARD 10:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668I
513.99
661.65

898.021
1173.237
1332.501
1836.129

LOG(EFF) - -6.838496E+00
+ B.819509E-01 *LOG(ENERGY)
* -9.97052BE-02 *LOG(ENERGY)-2

LOG(EFF) * 3.082260E-01
+ -1.410839E+00 *LOG(ENERGY)
+ 1.042898E-01 'LOG(ENERGY)V2
+ -5.874725E-03 LOG(ENEGYf)3

PROCEDURE L-508-003

3
43
22 KL LIQUID, P0s 3

2-Jut-89
J. L. ANDERSONjM. R. DOWELL
56840 01

EFFICIENCY (COUNTS/GAMMA)

2.020462E-03
1.924344E-03
2.027231E-3
1.712371E-03

1.056509E-03

7.115743E-04
S.24392bE-04
4.551585E-04
4.223636E-04
3.139091E-04

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

LOG(EFF) -

LOG(EFF) a
+4

+

+4

-5.300788E+00
-3.550643E-01
3.272635E-02

*LOG(ENERGY)
*LOG(ENERGY)'2

-9.815549E+00
2.402920E+00 *LOG(ENERGY)

-4.42L877E-01 *LOG(EMERGY)-2
2.0S9131E-02 'LOG(ENERGY)'3
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SST-103 Rev. (Draft) 914/90 Interim

50

Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards

PROCEDURE: LQ-508-003 REVISION: B-1

INSTRUMENT: GEA Detector #4 PROPERTY NUMBER: 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413

DATE: September 1, 1989

CALIBRATION STANDARD ID: 56B40 D

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)



GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
AXALYST(S):
STANDARD 10:

ENERGY (KEV)

PROCEDURE LO-508-003

4
41
22 ML LIQUID, POS I

1-Sep-89
J. L. ANDERSON/M. R. DOWELL
56B40 DI

EFFICIENCY (COUNTS/GAMMA)

59.536
fiJ. 032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

LOG(EFF) a

LOG(EFF)
+4

+*

4

GEA CALIBRATION RECORD

2.682446E-02
11.210956E-02
1.116411E-O1
1.O6663E-01

5.704220E-02

3.685958E-02
2.541629E-02
2.161710E-02
1.973393E-02
1.484468E-02

-5.844056E+01
2.310700E+01
2.371355Et00

*LOG(ENERGY)
'LOG(ENERGY)-2

-1.718967E+01
8.164155E+00 *LOG(ENERGY)

-1.384196EO00 LOG(ENERGY)-2
7.U2595E-02 "LOG(ENERGY)-3

PROCEDURE L0-408-003

51



***** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

GAMMA SP EC TR UM ANAL Y S IS *

CAN* * **** * * * * * * * * * * * * * * * ** * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM

A N A L Y S I S P A R

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 1 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

20-SEP-90

A M E T E R S

UMBER: 1.0
UMBER: 42

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
'LLD CALCULATION PERFORMED
JtASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

RNALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1669
ANALYZED BY: LDT

SAMPLE DESCRIPTION: F897
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
TANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 26-JAN-90 AT 09:56:43

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3006. SECONDS
DEAD TIME: 0.20 %

DECAYED TO

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89

52

/ CONVERSION FACTOR: 5.OOOOE-01

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

10: 26: 22
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

IC 1126.66 562.80 1.41

2C 1138.88 568.91 1.41

1209.64 604.28
1323.48 661.18

661.82
1591.80 795.33
1604.00 801.43
2346.30 1172.70
2664.66 1332.01
2729.93 1364.67
2800.63 1400.06
2921.20 1460.41

1461.77

1.48
1.52

1.54
1.54
1.70
2.00
1.67
2.10
2.37

538.

553.

591.
441.

262.
251.
210.

42.
21.
13.
10.

1

799. 10.4 CS-134,
EU-152

1388. 8.6 CS-134,
BI-207

7995. 2.4 CS-134
2111. 1.9 CS-137

35.
5691.

592.
5217.
4718.

137.
56.

167.
182.

46.4
3.1
9.6
2.8
2.9

19.7
33.2
16.3

11.2

CS-134
CS-134
CO-60
CO-60
CS-134
I-132,BI-214
K-40

PROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

P - MULTIPLET ANALYSIS CONVERGED NORMALLY
-B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO11
BACKGROUND DESCRIPTION: BKOO11
B CKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
'RCKGROUND LIVE TIME: 6000. SECONDS

53
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4
4B
5C
6C
7
8
9
10
11

tillB
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20-SEP-90 10:26:22

SAMPLE: F897
DATA COLLECTED ON 26-JAN-90 AT 09:56:43
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D I 0 N U C L I D E A N A L Y S I S

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

OF COLLECT.

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG- 108M
AG- IIM
AM-241
AM-243
AR-41
AU-198
BA- 133
BA- 139
.OA - 140
BA-141

iBE-7
BI-207

TI -212
I214

C-109
E- 139

CE-141
CEPR144
CO-56
-CO-57
CO-58
'tb-60

LLD<8.08E-01
LLD<2.21E-01
LLD<1.05E+00
LLD<8.76E-01
LLD<2.45E-01
LLD<1.27E-01
LLD<1.95E-01
LLD<2.93E-01
LLD<5.93E-01
LLD<7.55E-01
LLD<5.99E-01
LLD<2.01E+00
LLD<1.87E-01
LLD<2.45E+00
LLD<9.51E-01
LLD<3.59E+00
LLD<1.34E-01
LLD<1.97E-01
LLD<1.68E+00
LLD<1.87E-01
LLD<1.10E-01
LLD<1.76E-01

2.24E+01

LLD<1.54E+00
2.05E+01

LLD<1.78E-01
3.75E+01

LLD<1.55E-01
LLD<3.41E-01
LLD<3.68E-01
LLD<4.28E-01
LLD<4.31E-01
LLD<2.24E-01
LLD<1.77E-01
LLD<2.32E-01
LLD<2.08E-01
LLD<2.18E-01
LLD<2.66E-01
LLD<4.56E-01
LLD<1.83E+00
LLD<4.45E+01
LLD<1.28E-01
LLD<4.98E-01
LLD<7.48E+00
LLD<7.82E-02

LLD<8.08E-01
LLD<2.21E-01
LLD<1.05E+00
LLD<8.76E-01
LLD<2.45E-01
LLD<1.27E-01
LLD<1.95E-01
LLD<2.93E-01
LLD<5.93E-01
LLD<7.55E-01
LLD<5.99E-01
LLD<2.O1E+00
LLD<1.87E-01
LLD<2.45E+00
LLD<9.51E-01
LLD<3.59E+00
LLD<1.34E-01
LLD<1.97E-01
LLD<1.68E+00
LLD<1.87E-01
LLD<1.10E-01
LLD<1.76E-01

2.24E+01

LLD<1.54E+00
2.05E+01

LLD<1.78E-01
3.75E+01

LLD<1.55E-01
LLD<3.41E-01
LLD<3.68E-01
LLD<4.28E-01
LLD<4.31E-01
LLD<2.24E-01
LLD<1.77E-01
LLD<2.32E-01
LLD<2.08E-01
LLD<2.18E-01
LLD<2.66E-01
LLD<4.56E-01
LLD<1.83E+00
LLD<4.45E+01
LLD<1.28E-01
LLD<4.98E-01
LLD<7.48E+00
LLD<7.82E-02

+-6.91E-01

+-6.72E-01

+-8.35E-01

+-6.91E-01

+-6.72E-01

+-8.35E-01
C-S -136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF- 181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.49
-0.54

-0.52
-0.42

-0.47

54
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103

cRURH106
SB-124

CSB-125
SC-46
SE-75
SN- 113
SR-85
SR-91
SR-92

-182
TC-99M

-T-E-123M
TE-125M
iTf- 132

H228
TL208

U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<4.14E-01
LLD<2.O1E-01
LLD<2.IE-01
LLD<1.17E-01
LLD<2.20E-01
LLD<1.65E-01
LLD<1.72E-01
LLD<1.28E+00
LLD<7.90E-01
LLD<1.05E+00
LLD<4.65E-01
LLD<4.OOE+01
LLD<5.19E+00
LLD<3.31E-01
LLD<5.02E-01
LLD<2.07E+04
LLD<8.09E+03
LLD<1.70E+04
LLD<1.47E+03
LLD<5.33E+04
LLD<3.57E+00
LLD<3.13E+00
LLD<7.19E-01
LLD<9.62E-01
LLD<1.74E+02
LLD<2.11E-01
LLD<3.47E+00
LLD<2.74E-01
LLD<1.65E+00
LLD<2.14E-01
LLD<2.42E-01
LLD<2.88E-01
LLD<1.95E-01
LLD<3.44E-01
LLD<8.19E-02
LLD<6.13E-01
LLD<1.14E-01
LLD<1.24E-01
LLD<3.20E+01
LLD<1.55E-01
LLD<1.08E+01
LLD<2.46E-01
LLD<2.IlE-01
LLD<6.26E-01
LLD<5.93E-01
LLD<5.53E+00
LLD<3.98E-01
LLD<1.36E+00
LLD<1.64E-01
LLD<1.23E+00
LLD<6.82E-02
LLD<5.03E+01
LLD<2.60E-01
LLD<5.17E-01
LLD<3.29E-01
LLD<1.68E-01

8.04E+01 +-1.28E+00

LLD<4.14E-01
LLD<2.O1E-01
LLD<2.11E-01
LLD<1.17E-01
LLD<2.20E-01
LLD<1.65E-01
LLD<1.72E-01
LLD<1.28E+00
LLD<7.90E-01
LLD<1.05E+00
LLD<4.65E-01
LLD<4.OOE+01
LLD<5.19E+00
LLD<3.31E-01
LLD<5.02E-01
LLD<2.07E+04
LLD<8.09E+03
LLD<1.70E+04
LLD<1.47E+03
LLD<5.33E+04
LLD<3.57E+00
LLD<3.13E+00
LLD<7.19E-01
LLD<9.62E-01
LLD<1.74E+02
LLD<2.1lE-01
LLD<3.47E+00
LLD<2.74E-01
LLD<1.65E+00
LLD<2.14E-01
LLD<2.42E-01
LLD<2.88E-01
LLD<1.95E-01
LLD<3.44E-01
LLD<8.19E-02
LLD<6.13E-01
LLD<1.14E-01
LLD<1.24E-01
LLD<3.20E+01
LLD<1.55E-01
LLD<1.08E+01
LLD<2.46E-01
LLD<2.ICE-01
LLD<6.26E-01
LLD<5.93E-01
LLD<5.53E+00
LLD<3.98E-01
LLD<1.36E+00
LLD<1.64E-01
LLD<1.23E+00
LLD<6.82E-02
LLD<5.03E+01
LLD<2.60E-01
LLD<5.17E-01
LLD<3.29E-01
LLD<1.68E-01

8.04E+01 +-1.28E+00

STANDARD DEVIATION = 0.04

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33
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EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.46E-09 UC/LI
TOTAL MEASURED ACTIVITY = 8.04E+01 (+-1.28E+00) UC/LI
% TECH. SPEC. = *

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1126.66
1138.88
1604.00
2729.93

"32800.63

562.80
568.91
801.43

1364.67
1400.06

799.
1388.
592.
137.
56.

10.4
8.6
9.6

19.7
33.2

3.42E+01
5.99E+01
3.39E+01
1. 23E+01
5.13E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %

2921.20 1460.41 167. 16.3 1.59E+01
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* * * * * * * ** ** * * * * * * * * * * * * * * * * * * * * * * * *

* *

G A M M A S P E C T R U M A N A L Y S I S *

* * ** ** * ** * * *** * * * *** * * * *** * *** * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM

A N A L Y S I S

20-SEP-90

P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
.LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
I4ULTIPLET ANALYSIS PERFORMED

CANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2872
ANALYZED BY: LDT

SAMPLE DESCRIPTION: F922
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.O0OOE+0O EA
-ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.OOOOE+OO

-eOLLECT STARTED ON 26-JAN-90 AT 11:07:24

-COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
3000. SECONDS
00.00 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-OCT-88

57
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID
CHANNEL

ENERGY FWHM
KEV KEV

BACKGND NET AREA ERROR
COUNTS COUNTS %

1
18
2
2B

1167.33 583.29 1.04
583.37

2921.44 1460.26 2.33
1460.85

34.

10.

17.
15.
136.

156.

116.9 EU-154,
31.6 TL-208
18.6 K-40
3.8

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO012
BACKGROUND DESCRIPTION: BKG

c-BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
BACKGROUND LIVE TIME: 60000. SECONDS

58

NUCLIDES

20-SEP-90 12:43:49

- - - -7 1 1



20-SEP-90 12:43:49

SAMPLE: F922
DATA COLLECTED ON 26-JAN-90 AT 11:07:24
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG- 108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139

.BA-140
BA-141
BE-7
BI-207

CBI-212
BI-214

q-D- 109
(.E- 139
CE-141
,CEPR144
CO-56
CO-57
CO-58

'40-60
CR-51

-CS- 134
CS-136
CS- 137

tCS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HGZ3_ -
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA-142
MN-54

LLD<1.88E-01
LLD<3.41E-02
LLD<6.OOE-02
LLD<2.45E-01
LLD<6.72E-02
LLD<6.30E-02
LLD<3.18E-02
LLD<4.96E-02
LLD<1.32E-01
LLD<1.27E-01
LLD<1.18E-01
LLD<2.95E-01
LLD<3.76E-02
LLD<7.02E-01
LLD<1.03E-01
LLD<8.50E-01
LLD<2.99E-02
LLD<4.64E-02
LLD<3.85E-01
LLD<3.98E-02
LLD<2.42E-02
LLD<4.18E-02
LLD<5.24E-02
LLD<2.78E-01
LLD<4.42E-02
LLD<3.31E-02
LLD<5.22E-02
LLD<7.57E-02
LLD<2.75E-01
LLD<1.18E-01
LLD<1.15E-01
LLD<7.50E-02
LLD<3.92E-02
LLD<3.01E-02
LLD<3.47E-02
LLD<5.09E-02
LLD<3.45E-02
LLD<6.23E-02
LLD<1.24E-01
LLD<1.05E+00
LLD<1.15E+01
LLD<2.88E-02
LLD<7.26E-02
LLD<1.34E+00
LLD<4.24E-02
LLD<7.24E-02
LLD<4.27E-02

LLD<1.88E-01
LLD<3.41E-02
LLD<6.OOE-02
LLD<2.45E-01
LLD<6.72E-02
LLD<6.30E-02
LLD<3.18E-02
LLD<4.96E-02
LLD<1.32E-01
LLD<1.27E-01
LLD<1.18E-01
LLD<2.95E-01
LLD<3.76E-02
LLD<7.02E-01
LLD<1.03E-01
LLD<8.50E-01
LLD<2.99E-02
LLD<4.64E-02
LLD<3.85E-01
LLD<3.98E-02
LLD<2.42E-02
LLD<4.18E-02
LLD<5.24E-02
LLD<2.78E-01
LLD<4.42E-02
LLD<3.31E-02
LLD<5.22E-02
LLD<7.57E-02
LLD<2.75E-01
LLD<1.18E-01
LLD<1.15E-01
LLD<7.50E-02
LLD<3.92E-02
LLD<3.01E-02
LLD<3.47E-02
LLD<5.09E-02
LLD<3.45E-02
LLD<6.23E-02
LLD<1.24E-01
LLD<1.05E+00
LLD<1.15E+01
LLD<2.88E-02
LLD<7.26E-02
LLD<1.34E+00
LLD<4.24E-02
LLD<7.24E-02
LLD<4.27E-02

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83
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MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89

CIRN-220
RU-103

"RURH106
rB-124
SB-125

C-46
SE-75

-SN-113
SR-85

'SR-91
SR-92
TA-182

.TC-99M
TE-123M
JE-125M
TE-132

-4H-228
TL-208

,U-235
U-237
W-187
XE- 131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<4.49E-02
LLD<4.18E-02
LLD<4.84E-02
LLD<3.15E-02
LLD<4.44E-02
LLD<6.98E-02
LLD<1.67E-01
LLD<2.OOE-01
LLD<8.02E-02
LLD<9.76E+00
LLD<7.93E-01
LLD<6.74E-02
LLD<7.35E-02
LLD<3.32E+03
LLD<4.24E+02
LLD<2.20E+03
LLD<3.39E+02
LLD<1.08E+04
LLD<5.89E-01
LLD<6.37E-01
LLD<3.15E-01
LLD<2.57E-01
LLD<3.09E+01
LLD<3.62E-02
LLD<8.23E-01
LLD<3.89E-02
LLD<3.46E-01
LLD<5.86E-02
LLD<5.24E-02
LLD<5.28E-02
LLD<5.05E-02
LLD<6.89E-02
LLD<5.79E-02
LLD<1.89E-01
LLD<2.49E-02
LLD<2.86E-02
LLD<8.75E+00
LLD<2.80E-02
LLD<2.83E+00
LLD<4.63E-02
LLD<4.24E-02
LLD<1.07E-01
LLD<1.07E-01
LLD<1.23E+00
LLD<9.02E-02
LLD<2.14E-01
LLD<2.73E-02
LLD<2.45E-01
LLD<2.99E-02
LLD<1.60E+01
LLD<5.21E-02
LLD<1.17E-01
LLD<6.03E-02
LLD<4.35E-02

0.OOE-01 +-0.OOE-01 0.OOE-01 +-0.OOE-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%
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LLD<4.49E-02
LLD<4.18E-02
LLD<4.84E-02
LLD<3.15E-02
LLD<4.44E-02
LLD<6.98E-02
LLD<1.67E-01
LLD<2.OOE-01
LLD<8.02E-02
LLD<9.76E+00
LLD<7.93E-01
LLD<6.74E-02
LLD<7.35E-02
LLD<3.32E+03
LLD<4.24E+02
LLD<2.20E+03
LLD<3.39E+02
LLD<1.08E+04
LLD<5.89E-01
LLD<6.37E-01
LLD<3.15E-01
LLD<2.57E-01
LLD<3.09E+01
LLD<3.62E-02
LLD<8.23E-01
LLD<3.89E-02
LLD<3.46E-01
LLD<5.86E-02
LLD<5.24E-02
LLD<5.28E-02
LLD<5.05E-02
LLD<6.89E-02
LLD<5.79E-02
LLD<1.89E-01
LLD<2.49E-02
LLD<2.86E-02
LLD<8.75E+00
LLD<2.80E-02
LLD<2.83E+00
LLD<4.63E-02
LLD<4.24E-02
LLD<1.07E-01
LLD<1.07E-01
LLD<1.23E+00
LLD<9.02E-02
LLD<2.14E-01
LLD<2.73E-02
LLD<2.45E-01
LLD<2.99E-02
LLD<1.60E+01
LLD<5.21E-02
LLD<1.17E-01
LLD<6.03E-02
LLD<4.35E-02

846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

1167.33 583.29
2921.44 1460.26

ERROR GAMMAS/SEC

17. 116.9
136. 18.6

61
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*. ** ** * * * * * * * * * * * * * * * * * * * * * * * * * * *

GAMMA SP EC TR UM ANAL Y S IS *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 20-SEP-90 13: 00: 59

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
.,LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED

rCMULTIPLET ANALYSIS PERFORMED

C)aNALYSIS OF SPECTRUM SAVED IN DISK FILE: SD4006

r-ANALYZED BY: MAX

-SAMPLE DESCRIPTION: F923
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.0000E+00 EA

"ANALYSIS LIBRARY FILE: ANLOCO

/ CONVERSION FACTOR: 5.OOOOE-02

TOLLECT STARTED ON 26-JAN-90 AT 13:32:33

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
3004. SECONDS
0.13 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 26-DEC-89
EFFICIENCY CALIBRATION PERFORMED 1-SEP-89

62



222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK CENTROID
CHANNEL

ENERGY FWHM BACKGND NET AREA ERROR
KEV KEV COUNTS COUNTS %

53.55 26.96
27.06

1023.04 511.43
510.74

1218.93 609.36
609.25

1323.57 661.67
661.35

1821.92 910.86
910.95

2239.75 1119.84

2921.53 1460.94
1460.80

1.14

2.68

1.49

1.67

1.76

2.84

2.77

523.

400.

236.

185.

81.

81.

22.

294.
123.
381.

335.

24.4
34.3

18.4
16.9

RN-222,I-133,
TL-208,NA-22,
ZN-65,RH-106

141. 36.1 BI-214,
197. 22.8 RU-103

10594. 1.9 CS-137
379. 12.7
116. 30.2

144. 27.4
98. 35.4 BI-214,SC-46,

TA-182
824. 7.1 K-40

854. 7.1

ERROR QUOTATION AT 1.96 SIGMA
CrPEAK CONFIDENCE LEVEL AT 85.0%

8 - ENVIRONMENTAL BACKGROUND PEAK

-BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014
BACKGROUND DESCRIPTION: BKG

-BACKGROUND COLLECT STARTED ON 8-SEP-89 AT 12:00:00
fACKGROUND LIVE TIME: 3000. SECONDS

63

NUCLIDES

1
lB
2
28

3
3B
4
4B
5
5B
6

7
in 78
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F923
DATA COLLECTED ON 26-JAN-90 AT 13:32:33
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D IO N U C L I D E A N A L Y S I S

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

OF COLLECT.

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG- 110M
AM-241
AM-243
AR-41
AU-198
BA- 133
BA- 139

OBA-140
BA-141

.rBE-7
BI-207

CSI-212
BI-214

c D -109
CE-139
CE-141

.CEPR144
CO-56
CO-57
CO-58

CR-51
-tS-134

CS-136
-tS-137
-!S- 138

EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA-142
MN-54

LLD<1.42E+00
LLD<2.80E-01
LLD<1.66E+00
LLD<1.92E+00
LLD<4.74E-01
LLD<2.95E-01
LLD<2.60E-01
LLD<3.90E-01
LLD<9.26E-01
LLD<9.68E-01
LLD<8.22E-01
LLD<2.72E+00
LLD<2.28E-01
LLD<3.49E+00
LLD<7.77E-01
LLD<6.80E+00
LLD<2.10E-01
LLD<3.27E-01
LLD<2.87E+00
LLD<2.41E-01
LLD<1.95E-01
LLD<2.ISE-01
LLD<2.24E 1

LLD<2.09E+00
LLD<2.28E-01
LLD<2.29E-01

5.90E+01
LLD<5.13E-01
LLD<1.28E+00
LLD<7.15E-01
LLD<8.12E-01
LLD<4.57E-01
LLD<3.36E-01
LLD<2.48E-01
LLD<2.71E-01
LLD<3.OOE-01
LLD<2.89E-01
LLD<3.22E-01
LLD<9.77E-01
LLD<8.67E+00
LLD<7.15E+01
LLD<2.31E-01
LLD<5.93E-01
LLD<9.77E+00
LLD<2.46E-01
LLD<5.46E-01
LLD<2.37E-01

LLD<1.42E+00
LLD<2.80E-01
LLD<1.66E+00
LLD<1.92E+00
LLD<4.74E-01
LLD<2.95E-01
LLD<2.60E-01
LLD<3.90E-01
LLD<9.26E-01
LLD<9.68E-01
LLD<8.22E-01
LLD<2.72E+00
LLD<2.28E-01
LLD<3.49E+00
LLD<7.77E-01
LLD<6.80E+00
LLD<2.10E-01
LLD<3.27E-01
LLD<2.87E+00
LLD<2.41E-01
LLD<1.95E-01
LLD<2.15E-01
LLD<2. -Ar Al

LLD<2.09E+00
LLD<2.28E-01
LLD<2.29E-01

-1.30E+00 5.90E+01
LLD<5.13E-01
LLD<1.28E+00
LLD<7.15E-01
LLD<8.12E-01
LLD<4.57E-01
LLD<3.36E-01
LLD<2.48E-01
LLD<2.71E-01
LLD<3.OOE-01
LLD<2.89E-01
LLD<3.22E-01
LLD<9.77E-01
LLD<8.67E+00
LLD<7.15E+01
LLD<2.31E-01
LLD<5.93E-01
LLD<9.77E+00
LLD<2.46E-01
LLD<5.46E-01
LLD<2.37E-01

+-1.30E+00
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+

911.07
433.94
657.76

59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83

0.02

20-SEP-90 13:00:59



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
U-103

RURH106
SB-124
*SB- 125
SC-46

C'"SE-75
SN-113
SR-85

.SR-91
SR-92
TA-182
TC-99M

7TE-123M
TE-125M

-IE- 132
TH-228
IL-208

4-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<2.72E-01
LLD<2.21E-01
LLD<2.66E-01
LLD<2.27E-01
LLD<2.24E-01
LLD<2.32E+00
LLD<8.79E-01
LLD<1.44E+00
LLD<5.88E-01
LLD<4.79E+01
LLD<7.20E+00
LLD<6.10E-01
LLD<6.21E-01
LLD<1.57E+04
LLD<2.22E+03
LLD<1.17E+04
LLD<2.46E+03
LLD<8.66E+04
LLD<5.17E+00
LLD<5.52E+00
LLD<2.55E+00
LLD<9.99E-01
LLD<2.06E+02
LLD<2.82E-01
LLD<4.62E+00
LLD<2.42E-01
LLD<2.41E+00
LLD<2.83E-01
LLD<3.37E-01
LLD<3.58E-01
LLD<3.14E-01
LLD<3.92E-01
LLD<3.14E-01
LLD<7.53E-01
LLD<1.88E-01
LLD<1.98E-01
LLD<6.25E+01
LLD<2.26E-01
LLD<2.09E+01
LLD<3.99E-01
LLD<3.06E-01
LLD<9.36E-01
LLD<7.81E-01
LLD<8.85E+00
LLD<7.49E-01
LLD<1.84E+00
LLD<2.12E-01
LLD<1.67E+00
LLD<2.42E-01
LLD<1.08E+02
LLD<2.96E-01
LLD<8.27E-01
LLD<3.32E-01
LLD<2.24E-01

5.90E+01 +-1.30E+OC

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 5.90E+01 (+-1.30E+00) UC/LI
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LLD<2.72E-01
LLD<2.21E-01
LLD<2.66E-01
LLD<2.27E-01
LLD<2.24E-01
LLD<2.32E+00
LLD<8.79E-01
LLD<1.44E+00
LLD<5.88E-01
LLD<4.79E+01
LLD<7.20E+00
LLD<6.10E-01
LLD<6.21E-01
LLD<1.57E+04
LLD<2.22E+03
LLD<1.17E+04
LLD<2.46E+03
LLD<8.66E+04
LLD<5.17E+00
LLD<5.52E+00
LLD<2.55E+00
LLD<9.99E-01
LLD<2.06E+02
LLD<2.82E-01
LLD<4.62E+00
LLD<2.42E-01
LLD<2.41E+00
LLD<2.83E-01
LLD<3.37E-01
LLD<3.58E-01
LLD<3.14E-01
LLD<3.92E-01
LLD<3.14E-01
LLD<7.53E-01
LLD<1.88E-01
LLD<1.98E-01
LLD<6.25E+01
LLD<2.26E-01
LLD<2.09E+01
LLD<3.99E-01
LLD<3.06E-01
LLD<9.36E-01
LLD<7.81E-01
LLD<8.85E+00
LLD<7.49E-01
LLD<1.84E+00
LLD<2.12E-01
LLD<1.67E+00
LLD<2.42E-01
LLD<1.08E+02
LLD<2.96E-01
LLD<8.27E-01
LLD<3.32E-01
LLD<2.24E-01

5.90E+01 +-1.30E+00

846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET
CHANNEL KEV COU

53.55 26.96
2239.75 1119.84

AREA ERROR GAMMAS/SEC
NTS %

171. 48.7 1.79E+02
98. 35.4 1.44E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1023.04
1218.93
1821.92

E 2921.53

511.43
609.36
910.86

1460.94

381.
141.
116.
824.

18.4
36.1
30.2

7.1

2.73E+00
1.18E+0O
1.41E+00
1.52E+01
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* ** * * * * * * * *** * * * * * * * * * * * * * * * * * * * * *

* *

GAMMA SP ECTR UM ANAL Y S IS *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD

ANAL Y S IS PAR

20-SEP-90

AME T ERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
,-LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
CMULTIPLET ANALYSIS PERFORMED

"ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3989
,ANALYZED BY: MAX

.,SAMPLE DESCRIPTION: F924
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA

>4NALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.OOOOE-02

TOLLECT STARTED ON 26-JAN-90 AT 13:34:33

COLLECT
'

LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
3003. SECONDS
0.10 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89

67

13:05:47



222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 63.62 32.39 1.14 903. 447. 19.7 CE-144
2 1322.88 661.44 1.48 125. 2325. 4.3 CS-137
2B 661.41 81. 28.8
3 2920.73 1460.46 1.99 36. 588. 8.8 K-40
3B 1460.58 611. 5.5

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO013
C0 BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
r.BACKGROUND LIVE TIME: 7000. SECONDS

68
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F924
DATA COLLECTED ON 26-JAN-90 AT 13:34:33
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R AD IONUC L ID E ANAL Y S IS

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

OF COLLECT.

R E POR T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA- 139
BA-O140
BA-141
BE-7
BI-207

cjBI- 212
BI-214

0CD-109
CE-139

r7CE-141
,CEPR144
CO-56
CO-57
CO-58
0-60
CR-51

-CS-134
CS-136
tS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF- 181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA-142
MN-54

LLD<7.37E+00
LLD<1.29E+00
LLD<6.62E+00
LLD<2.30E+00
LLD<1.43E+00
LLD<1.61E+00
LLD<1.24E+00
LLD<1.88E+00
LLD<4.98E+00
LLD<5.21E+00
LLD<5.05E+00
LLD<1.36E+01
LLD<1.35E+00
LLD<2.22E+01
LLD<3.92E+00
LLD<2.34E+01
LLD<1.13E+00
LLD<1.92E+00
LLD<1.58E+01
LLD<1.34E+00
LLD<1.02E+00
LLD<1.34E+00
LLD<1.63E+00
LLD<1.01E+01
LLD<1.47E+00
LLD<1.31E+00

6.05E+01
LLD<2.82E+00
LLD<8.52E+00
LLD<5.19E+00
LLD<3.80E+00
LLD<3.13E+00
LLD<1.66E+00
LLD<1.22E+00
LLD<1.36E+00
LLD<1.72E+00
LLD<1.43E+00
LLD<1.98E+00
LLD<5.77E+00
LLD<4.55E+01
LLD<3.65E+02
LLD<1.42E+00
LLD<2.89E+00
LLD<5.05E+01
LLD<1.55E+00
LLD<2.90E+00
LLD<1.57E+00

LLD<7.37E+00
LLD<1.29E+00
LLD<6.62E+00
LLD<2.30E+00
LLD<1.43E+00
LLD<1.61E+00
LLD<1.24E+00
LLD<1.88E+00
LLD<4.98E+00
LLD<5.21E+00
LLD<5.05E+00
LLD<1.36E+01
LLD<1.35E+00
LLD<2.22E+01
LLD<3.92E+00
LLD<2.34E+01
LLD<1.13E+00
LLD<1.92E+00
LLD<1.58E+01
LLD<1.34E+00
LLD<1.02E+00
LLD<1.34E+00
LLD<1.63E+00
LLD<1.01E+01
LLD<1.47E+00
LLD<1.31E+00

+-2.91E+00 6.05E+01
LLD<2.82E+00
LLD<8.52E+00
LLD<5.19E+00
LLD<3.80E+00
LLD<3.13E+00
LLD<1.66E+00
LLD<1.22E+00
LLD<1.36E+00
LLD<1.72E+00
LLD<1.43E+00
LLD<1.98E+00
LLD<5.77E+00
LLD<4.55E+01
LLD<3.65E+02
LLD<1.42E+00
LLD<2.89E+00
LLD<5.05E+01
LLD<1.55E+00
LLD<2.90E+00
LLD<1.57E+00

+-2.91E+00

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83

-0.21
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MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
P0-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89

,-RN-220
RU- 103

t- RURH106
SB-124

C-SB-125
SC-46

0 SE-75
-SN-113

SR-85
-SR-91

SR-92
TA-182
TC-99M

"TE-123M
TE-125M
TE- 132
TH-228
TL-208

-4-235
U-237
W-187
XE-131M
XE- 133
XE- 133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<1.52E+00
LLD<1.93E+00
LLD<1.56E+00
LLD<1.27E+00
LLD<1.48E+00
LLD<8.02E+00
LLD<4.90E+00
LLD<6.88E+00
LLD<2.86E+00
LLD<3.OOE+02
LLD<3.54E+01
LLD<2.51E+00
LLD<3.82E+00
LLD<1.12E+05
LLD<1.30E+04
LLD<7.39E+04
LLD<1.36E+04
LLD<4.85E+05
LLD<2.78E+01
LLD<3.01E+01
LLD<1.55E+01
LLD<6.89E+00
LLD<1.16E+03
LLD<1.37E+00
LLD<2.64E+01
LLD<1.31E+00
LLD<1.39E+01
LLD<2.41E+00
LLD<1.73E+00
LLD<1.70E+00
LLD<1.60E+00
LLD<2.15E+00
LLD<2.32E+00
LLD<5.02E+00
LLD<1.08E+00
LLD<1.08E+00
LLD<3.OOE+02
LLD<1.21E+00
LLD<6.56E+01
LLD<1.92E+00
LLD<1.84E+00
LLD<4.85E+00
LLD<4.43E+00
LLD<4.85E+01
LLD<2.11E+00
LLD<1.05E+01
LLD<1.13E+00
LLD<8.82E+00
LLD<1.47E+00
LLD<7.34E+02
LLD<1.62E+00
LLD<4.89E+00
LLD<2.11E+00
LLD<1.42E+00

6.05E+01 +-2.91E+00

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 6.05E+01 (+-2.91E+00) UC/LI

70

LLD<1.52E+00
LLD<1.93E+00
LLD<1.56E+00
LLD<1.27E+00
LLD<1.48E+00
LLD<8.02E+00
LLD<4.90E+00
LLD<6.88E+00
LLD<2.86E+00
LLD<3.OOE+02
LLD<3.54E+01
LLD<2.51E+00
LLD<3.82E+00
LLD<1.12E+05
LLD<1.30E+04
LLD<7.39E+04
LLD<1.36E+04
LLD<4.85E+05
LLD<2.78E+01
LLD<3.01E+01
LLD<1.55E+01
LLD<6.89E+00
LLD<1.16E+03
LLD<1.37E+00
LLD<2.64E+01
LLD<1.31E+00
LLD<1.39E+01
LLD<2.41E+00
LLD<1.73E+00
LLD<1.70E+00
LLD<1.60E+00
LLD<2.15E+00
LLD<2.32E+00
LLD<5.02E+00
LLD<1.08E+00
LLD<1.08E+00
LLD<3.OOE+02
LLD<1.21E+00
LLD<6.56E+01
LLD<1.92E+00
LLD<1.84E+00
LLD<4.85E+00
LLD<4.43E+00
LLD<4.85E+01
LLD<2.11E+00
LLD<1.05E+01
LLD<1.13E+00
LLD<8.82E+00
LLD<1.47E+00
LLD<7.34E+02
LLD<1.62E+00
LLD<4.89E+00
LLD<2.11E+00
LLD<1.42E+00

6.05E+01 +-2.91E+00

846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

63.62 32.39 447. 19.7 6.98E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2920.73 1460.46 588. 8.8 4.91E+01
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* ** * * * * * * * * * * * * * * * * * * * * * * * ** * * * ** * * *

* *

GAMMA SP E C TRUM ANAL Y S IS *

* ** ** ** * * * ** ** * * * *** * * *** * ** * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 20-SEP-90 10:47:04

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
!LLD CALCULATION PERFORMED
,-EASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1671
r-ANALYZED BY: MAX

'SAMPLE DESCRIPTION: F925
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.DODOE-03 LI
_TANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89

72

COLLECT STARTED ON 26-JAN-90 AT 13:36:26

/ CONVERSION FACTOR: 5.OOOOE-02

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3006. SECONDS
DEAD TIME: 0.20 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT



20-SEP-90 10:47:04

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

IC 1126.71 562.83 1.29

2C 1138.91 568.92 1.29

3
4C
48
5C
6C
7
8
9
10
11
11 B

1209.62 604.26
1323.47 661.17

661.82
1591.77 795.31
1603.95 801.40
2346.29 1172.69
2664.69 1332.02
2729.71 1364.56
2801.22 1400.36
2921.06 1460.34

1461.77

1.47
1.44

1.57
1.57
1.81
1.90
1.59
2.06
2.21

RROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

- MULTIPLET ANALYSIS CONVERGED
B - ENVIRONMENTAL BACKGROUND PEAK

570.

547.

603.
375.

288.
303.
201.

26.
21.
8.
5.

1

713. 10.0 CS-134,
EU-152

1250. 9.1 CS-134,
BI-207

8025. 2.4 CS-134
3922. 1.8 CS-137

35.
5744.

589.
5283.
4796.

158.
66.

206.
182.

46.4
3.0
7.8
2.8
2.9

18.1
27.8
14.1

11.2

CS-134
CS-134
CO-60
CO-60
CS-134
BI-214
K-40

NORMALLY

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0011
BACKGROUND DESCRIPTION: BKOO11

-BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
1ACKGROUND LIVE TIME: 6000. SECONDS
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222-S COUNTING ROOM

SAMPLE: F925
DATA COLLECTED ON 26-JAN-90 AT 13:36:26
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUC L ID E ANAL Y S IS R E POR T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-I1UM
AM-241
AM-243
AR-41
AU-198
BA- 133
BA-139
3A- 140
BA-141

r--BE-7
BI-207

(19I-212
B1-214

CD- 109
rCE- 139

CE-141
rCEPR144
CO-56
CO-57
CO-58
10-60

2TR-51
..QS-134

,GS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140

LLD<7.62E+00
LLD<2.30E+00
LLD<1.13E+01
LLD<1.01E+01
LLD<2.57E+00
LLD<1.50E+00
LLD<2.04E+00
LLD<3.03E+00
LLD<6.16E+00
LLD<8.01E+00
LLD<6.12E+00
LLD<2.09E+01
LLD<1.98E+00
LLD<2.69E+01
LLD<9.38E+00
LLD<3.80E+01
LLD<1.39E+00
LLD<2.12E+00
LLD<1.77E+01
LLD<1.85E+00
LLD<I.16E+00
LLD<1.78E+00

2.28E+02

LLD<1.61E+01
2.07E+02

LLD<1.83E+00
4.31E+02

LLD<1.07E+00
LLD<3.74E+00
LLD<3.63E+00
LLD<4.48E+00
LLD<4.14E+00
LLD<2.27E+00
LLD<1.81E+00
LLD<2.35E+00
LLD<2.JOE+00
LLD<2.25E+00
LLD<2.68E+00
LLD<4.50E+00
LLD<1.83E+01
LLD<4.65E+02
LLD<1.35E+00
LLD<5.09E+00
LLD<7.67E+01
LLD<9.43E-01

LLD<7.62E+00
LLD<2.30E+00
LLD<1.13E+01
LLD<1.01E+01
LLD<2.57E+00
LLD<1.50E+00
LLD<2.04E+00
LLD<3.03E+00
LLD<6.16E+00
LLD<8.01E+00
LLD<6.12E+00
LLD<2.09E+01
LLD<1.98E+00
LLD<2.69E+01
LLD<9.38E+00
LLD<3.80E+01
LLD<1.39E+00
LLD<2.12E+00
LLD<1.77E+01
LLD<1.85E+00
LLD<1.16E+00
LLD<1.78E+00

2.28E+02

LLD<1.61E+01
2.07E+02

LLD<1.83E+00
4.31E+02

LLD<1.07E+00
LLD<3.74E+00
LLD<3.63E+00
LLD<4.48E+00
LLD<4.14E+00
LLD<2.27E+00
LLD<1.81E+00
LLD<2.35E+00
LLD<2.10E+00
LLD<2.25E+00
LLD<2.68E+00
LLD<4.50E+00
LLD<1.83E+01
LLD<4.65E+02
LLD<1.35E+00
LLD<5.09E+00
LLD<7.67E+01
LLD<9.43E-01

+-6.95E+00

+-6.73E+00

+-9.45E+00

NUCLIDE

+-6.95E+00

+-6.73E+00

+-9.45E+00

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.48
-0.54

-0.53
-0.43

-0.48
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
PO-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103

rRURH106
SB-124

C'SB- 125
,.SC-46

SE-75
-SN-113

SR-85
SR-91
SR-92

~1tA- 182
TC-99M
'T123M

TE-125M
"7E-132

STH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<4.47E+00
LLD<1.87E+00
LLD<2.08E+00
LLD<1.08E+00
LLD<2.46E+00
LLD<1.67E+00
LLD<1.70E+00
LLD<1.37E+01
LLD<8.38E+00
LLD<1.06E+01
LLD<4.84E+00
LLD<3.93E+02
LLD<5.40E+01
LLD<3.45E+00
LLD<5.18E+00
LLD<2.02E+05
LLD<8.lOE+04
LLD<1.67E+05
LLD<1.55E+04
LLD<5.48E+05
LLD<3.69E+01
LLD<3.33E+01
LLD<7.19E+00
LLD<1.08E+01
LLD<1.68E+03
LLD<2.15E+00
LLD<3.59E+01
LLD<2.66E+00
LLD<1.72E+01
LLD<2.31E+00
LLD<2.51E+00
LLD<2.92E+00
LLD<2.04E+00
LLD<3.61E+00
LLD<9.07E-01
LLD<6.30E+00
LLD<1.18E+00
LLD<1.28E+00
LLD<3.39E+02
LLD<1.61E+00
LLD<1.14E+02
LLD<2.48E+00
LLD<2.20E+00
LLD<6.35E+00
LLD<5.36E+00
LLD<5.88E+01
LLD<4.13E+00
LLD<1.44E+01
LLD<1.68E+00
LLD<1.25E+01
LLD<6.82E-01
LLD<5.14E+02
LLD<2.73E+00
LLD<4.63E+00
LLD<3.35E+00
LLD<1.72E+00

8.66E+02 +-1.35E+0

STANDARD DEVIATION = 0.04

LLD<4.47E+00
LLD<1.87E+00
LLD<2.08E+00
LLD<1.08E+00
LLD<2.46E+00
LLD<1.67E+00
LLD<1.70E+00
LLD<1.37E+01
LLD<8.38E+00
LLD<1.06E+01
LLD<4.84E+00
LLD<3.93E+02
LLD<5.40E+01
LLD<3.45E+00
LLD<5.18E+00
LLD<2.02E+05
LLD<8.1OE+04
LLD<1.67E+05
LLD<1.55E+04
LLD<5.48E+05
LLD<3.69E+01
LLD<3.33E+01
LLD<7.19E+00
LLD<1.08E+01
LLD<1.68E+03
LLD<2.15E+00
LLD<3.59E+01
LLD<2.66E+00
LLD<1.72E+01
LLD<2.31E+00
LLD<2.51E+00
LLD<2.92E+00
LLD<2.04E+00
LLD<3.61E+00
LLD<9.07E-01
LLD<6.30E+00
LLD<1.18E+00
LLD<1.28E+00
LLD<3.39E+02
LLD<1.61E+00
LLD<1.14E+02
LLD<2.48E+00
LLD<2.20E+00
LLD<6.35E+00
LLD<5.36E+00
LLD<5.88E+01
LLD<4.13E+00
LLD<1.44E+01
LLD<1.68E+00
LLD<1.25E+01
LLD<6.82E-01
LLD<5.14E+02
LLD<2.73E+00
LLD<4.63E+00
LLD<3.35E+00
LLD<1.72E+00

I 8.66E+02 +-1.35E+01

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33
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EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.54E-09 UC/LI
TOTAL MEASURED ACTIVITY = 8.66E+02 (+-1.35E+01) UC/LI
% TECH. SPEC. = ****** +-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1126.71
1138.91
1603.95
2729.71

C'2801.22

562.83
568.92
801.40

1364.56
1400.36

713.
1250.
589.
158.
66.

10.0
9.1
7.8

18.1
27.8

3.05E+01
5.40E+01
3.38E+01
1.42E+01
6.03E+00

,PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %

2921.06 1460.34 206. 14.1 1.95E+01
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* * * * * * * * * * ** * * * * * ** * * ** * * * * * * * * * * * * *

GAMMA SP E C TRUM ANAL Y S IS *

* * * ****** * * * * * * ** ** * *** * * ** * * *** * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 20-SEP-90

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

12:51:22

ENVIRONMENTAL BACKGROUND SUBTRACTED
"LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED

ThULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2873
CANALYZED BY: MAX

SAMPLE DESCRIPTION: F926
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
ITANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOQO

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-OCT-88
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COLLECT STARTED ON 26-JAN-90 AT 13:38:21

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
3006. SECONDS
0.20 %

/ CONVERSION FACTOR: 5.0000E-01

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT



20-SEP-90 12:51:22

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1C 1127.26 563.26 1.59

2C 1139.41 569.33 1.59

1210.24 604.74
1324.02 661.62

661.85
1592.20 795.70
1604.37 801.78
2346.50 1172.80
2664.92 1332.01

1332.24
2730.60 1364.85
2921.58 1460.33

1460.85

1.56
1.61

1.70
1.70
1.99
2.09

1.63
2.19

571.

550.

538.
411.

294.
287.
275.

36.

14.
18.

571. 13.0 CS-134,
EU-152

1018. 11.0 CS-134,
BI-207

6009. 2.8 CS-134
9135. 2.2 CS-137

36.
4266.

428.
3765.
3542.
9.

120.
162.

156.

13.9
3.8

14.5
3.5
3.3

37.4
20.8
17.8
3.8

CS-134
CS-134
CO-60
CO-60

CS-134
K-40

ERROR QUOTATION AT 1.96 SIGMA
(TEAK CONFIDENCE LEVEL AT 85.0%

rt - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO012
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
ThCKGROUND LIVE TIME: 60000. SECONDS
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4
4B
5C
6C
7
8
8B
9
10
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222-S COUNTING ROOM

SAMPLE: F926
DATA COLLECTED ON 26-JAN-90 AT 13:38:21
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU- 198
BA-133
BA-139

-.BA-140
BA-141

-BE-7
BI-207

"I-212
I -214
D-109

,CE-139
CE-141

,EEPR144
CO-56
CO-57
CO-58
&-60

R-51
.5 -134

-f>S-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF- 181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140

LLD<1.14E+00
LLD<2.89E-01
LLD<1.42E+00
LLD<1.32E+00
LLD<3.44E-01
LLD<1.87E-01
LLD<2.57E-01
LLD<3.45E-01
LLD<7.18E-01
LLD<1.02E+00
LLD<7.26E-01
LLD<2.43E+00
LLD<2.58E-01
LLD<3.80E+00
LLD<2.OOE+00
LLD<4.44E+00
LLD<1.62E-01
LLD<2.60E-01
LLD<2.12E+00
LLD<2.69E-01
LLD<1.34E-01
LLD<2.47E-01

2.32E+01

LLD<1.96E+00
2.15E+01

LLD<2.60E-01
3.93E+01

LLD<2.50E-01
LLD<6.78E-01
LLD<4.85E-01
LLD<6.07E-01
LLD<5.62E-01
LLD<2.93E-01
LLD<2.08E-01
LLD<2.67E-01
LLD<6.51E-01
LLD<2.66E-01
LLD<4.14E-01
LLD<6.96E-01
LLD<2.21E+00
LLD<5.96E+01
LLD<1.68E-01
LLD<5.82E-01
LLD<8.62E+00
LLD<1.33E-01

LLD<1.14E+00
LLD<2.89E-01
LLD<1.42E+00
LLD<1.32E+00
LLD<3.44E-01
LLD<1.87E-01
LLD<2.57E-01
LLD<3.45E-01
LLD<7.18E-01
LLD<1.02E+00
LLD<7.26E-01
LLD<2.43E+00
LLD<2.58E-01
LLD<3.80E+00
LLD<2.OOE+00
LLD<4.44E+00
LLD<1.62E-01
LLD<2.60E-01
LLD<2.12E+00
LLD<2.69E-01
LLD<1.34E-01
LLD<2.47E-01

2.32E+01

LLD<1.96E+00
2.15E+01

LLD<2.60E-01
3.93E+01

LLD<2.50E-01
LLD<6.78E-01
LLD<4.85E-01
LLD<6.07E-01
LLD<5.62E-01
LLD<2.93E-01
LLD<2.08E-01
LLD<2.67E-01
LLD<6.51E-01
LLD<2.66E-01
LLD<4.14E-01
LLD<6.96E-01
LLD<2.21E+00
LLD<5.96E+01
LLD<1.68E-01
LLD<5.82E-01
LLD<8.62E+00
LLD<1.33E-01

+-8.27E-01

+-8. 53E-01

+-9.81E-01

NUCLIDE

+-8.27E-01

+-8.53E-01

+-9.81E-01

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.49
-0.43

-0.15
0.05

-0.03
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
P0-216
PU-239
PU-241
RA-224
RA-226

cRB-88
RB-89
RN-220
RU-103
AURH106

B-124
eB-125

rSC-46
SE-75

-SN-113
SR-85
* SR-91

SR-92
JA-182
TC-99M
7E-123M
-JE- 125M

TE-132
SrH-228

TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<5.92E-01 LLD<5.92E-01 641.83
LLD<2.60E-01 LLD<2.60E-01 834.83
LLD<3.03E-01 LLD<3.03E-01 846.76
LLD<1.72E-01 LLD<1.72E-01 1274.55
LLD<2.04E-01 LLD<2.04E-01 1368.60
LLD<2.20E-01 LLD<2.20E-01 702.63
LLD<2.30E-01 LLD<2.30E-01 765.78
LLD<1.61E+00 LLD<1.61E+00 657.92
LLD<1.13E+00 LLD<1.13E+00 984.45
LLD<1.33E+00 LLD<1.33E+00 277.60
LLD<4.97E-01 LLD<4.97E-01 311.98
LLD<5.12E+01 LLD<5.12E+01 1001.03
LLD<6.21E+00 LLD<6.21E+00 465.03
LLD<3.98E-01 LLD<3.98E-01 239.00
LLD<5.59E-01 LLD<5.59E-01 351.92
LLD<2.35E+04 LLD<2.35E+04 804.00
LLD<1.03E+04 LLD<1.03E+04 799.70
LLD<1.83E+04 LLD<1.83E+04 804.90
LLD<1.93E+03 LLD<1.93E+03 129.30
LLD<6.20E+04 LLD<6.20E+04 148.57
LLD<4.16E+00 LLD<4.16E+00 240.99
LLD<3.93E+00 LLD<3.93E+00 186.10
LLD<8.49E-01 LLD<8.49E-01 1836.00
LLD<1.41E+00 LLD<1.41E+00 1031.88
LLD<2.34E+02 LLD<2.34E+02 549.73
LLD<2.49E-01 LLD<2.49E-01 497.08
LLD<4.90E+00 LLD<4.90E+00 621.80
LLD<4.86E-01 LLD<4.86E-01 602.72
LLD<2.03E+00 LLD<2.03E+00 176.33
LLD<3.26E-01 LLD<3.26E-01 1120.45
LLD<3.07E-01 LLD<3.07E-01 264.66
LLD<3.69E-01 LLD<3.69E-01 391.67
LLD<2.62E-01 LLD<2.62E-01 513.99
LLD<4.59E-01 LLD<4.59E-01 555.60
LLD<1.47E-01 LLD<1.47E-01 1383.94
LLD<8.84E-01 LLD<8.84E-01 1121.30
LLD<1.38E-01 LLD<1.38E-01 140.51
LLD<1.57E-01 LLD<1.57E-01 159.00
LLD<4.28E+01 LLD<4.28E+01 109.27
LLD<1.81E-01 LLD<1.81E-01 228.16
LLD<1.42E+01 LLD<1.42E+01 84.37
LLD<3.23E-01 LLD<3.23E-01 583.14
LLD<2.61E-01 LLD<2.61E-01 185.71
LLD<7.44E-01 LLD<7.44E-01 208.00
LLD<8.46E-01 LLD<8.46E-01 685.74
LLD<6.89E+00 LLD<6.89E+00 163.98
LLD<4.98E-01 LLD<4.98E-01 81.00
LLD<1.64E+00 LLD<1.64E+00 233.21
LLD<1.89E-01 LLD<1.89E-01 249.79
LLD<1.41E+00 LLD<1.41E+00 258.41
LLD<8.05E-02 LLD<8.05E-02 1836.06
LLD<7.12E+01 LLD<7.12E+01 1204.90
LLD<3.47E-01 LLD<3.47E-01 555.60
LLD<7.13E-01 LLD<7.13E-01 1115.55
LLD<4.21E-01 LLD<4.21E-01 756.73
LLD<2.38E-01 LLD<2.38E-01 743.33

8.40E+01 +-1.54E+00 8.40E+01 +-1.54E+00

STANDARD DEVIATION = 0.24
80



EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.46E-09 UC/LI
TOTAL MEASURED ACTIVITY = 8.40E+01 (+-1.54E+00) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1127.26
1139.41
1604.37
2730.60

563.26
569.33
801.78

1364.85

571.
1018.
428.
120.

GAMMAS/SEC

13.0 3.37E+01
11.0 6.06E+01
14.5 3.43E+01
20.8 1.48E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %

,2921.58 1460.33 162. 17.8 2.12E+01
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT WA77344

PROCEDURE/REv LA-925-106/A-1

TECHNOLOGIST R. D. Hale

DATE 01-26-90
TEMPERATURE 24 C
STARTING TIME 10:00

ENDING TIME 11:00

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

I Initial LMCS Check Std FOA97

2 Reagent Blank F0922

3 Sample Composite 5 F0899

4 Duplicate Composite 6 F0900

5 Sample Composite 6 F0923

6 Duplicate Composite 6 F0924

7 Spike Composite 6 F0925

8 Final LMCS Check Std F0926

9

10

11

CUSTOMER ID:CORE 6 COMPOSITE

Uranium Analysis

Fusion Dissolution

DESCRIPTION LAB ID
12

13

14

15

16

17

16

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD Br# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.

LMCS Check Std 58838 / 1 uL 5.7 mL

Spike 5BB38 / I uL F089911 uL 5.8 mL

SST-102 Rev. F 9/7/90 Intenm
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT E60044
PROCEDURE/REV LA-503-156/C-2

TECHNOLOGIST R. D. Hale
DATE 02-08-90
TEMPERATURE 23 C
STARTING TIME 09:00; 02-07-90

ENDING TIME 15:00; 02-08-90
CHEMIST S. A. Catlow

DESCRIPTION LAB ID

I Initial LMCS Check Std F0897

2 Reagent Blank F0946

3 Sample Composite 5 F0899

4 Duplicate Composite 5 F0900

5 Sample Composite 5 F0905

6 Duplicate Composite 5 F0906

7 Sample Composite 6 F0923

8 Duplicate Composite 6 F0924

9 Sample Composite 6 F0929

10 Duplicate Composite 6 F0930

11 Sample Composite 8 F0947

CUSTOMER ID: CORE 6 COMPOSITE

Americium Analysis

Fusion Dissolution

DESCRIPTION LAB ID
12 Dupliccate Composite 8 F0948

13 Sample Composite 8 F0953

14 Duplicate Composite a F0954

15 Spike Composite 6 F0949

16 Final LMCS Check Std F0950

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT. VOL. OF STD.

LMCS Check Standard 16843/100 uL N/A

Spike 16B43/100 uL F094711 mL N/A

SST-102 Rev. F 9/7/90 Interim
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AEA ENERGY CALIBRATION

TECH/ DATE BELL #1 BELL #2 BELL#3 BELL #4 BELL #5 BELL #6 BELL #7 BELL #8
SHIFT

Np-237 VR/D 2/3/90 83 151 151 152 155 156 out 153
Pu 239/240 2/3/90 I11 229 229 230 232 233 of 232
Am-241/Pu238 2/3/90 137 301 301 301 303 303 service 303
Cm-243/Cm-244 2/3/90 161 367 368 368 369 369 370

Np-237 AJ/D 2/4/90 83 151 150 152 152 154 out 150
Pu-239/240 2/4/90 110 229 228 230 230 231 of 229
Am-241/Pu-238 2/4/90 136 300 300 300 301 301 service 300
Cm-243/Cm-244 2/4/90 160 367 366 367 367 367 368

Np-237 AJ/D 2/5/90 82 149 148 150 153 155 out 151
Pu-239/240 2/5/90 110 228 226 228 231 231 of 230
Am-241/Pu-238 2/5/90 135 229 298 299 301 302 service 301
Cm-243/Cm-244 2/5/90 159 365 365 366 368 367 368

Np-237 VR/D 2/7/90 82 149 149 150 153 154 out 151
Pu-239/240 2/7/90 110 227 227 228 230 231 of 230
Am-241/Pu-238 2/7/90 135 298 299 298 301 301 service 301
Cm-243/Cm-244 2/7/90 159 364 365 365 367 367 368

Np-237 VR/D 2/8/90 81 150 150 152 155 156 out 152
Pu-239/240 2/8/90 109 227 228 230 232 233 of 231
Am-241/Pu-238 2/8/90 135 298 299 300 303 303 service 302
Cm-243/Cm-244 2/8/90 158 365 365 366 369 368 370

Np-237 VR/D 2/9/90 81 149 149 150 152 153 out 151
Pu-239/240 2/9/90 109 227 228 228 230 230 of 230
Am-241/Pu-238 2/9/90 135 299 299 299 301 300 service 301
Cm-243/Cm-244 2/9/90 159 365 366 365 367 366 369

Np-237  AJ/C 2/10/90 82 149 148 151 153 155 out 151
Pu-239/240 2/10/90 110 227 227 229 231 232 of 230
Am-241/Pu-238 2/10/90 136 299 298 300 302 302 service 302
Cm-243/Cm-244 2/10/90 160 365 365 366 368 367 369
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DATA PREJDUCT JON r*EPORT

"nMPLCr
F- £97 rC.COMr'P7 AM

File TO: £f272t.iFC

couiiI.d Wn 2/1 3/90 f. t.
.r K rA u N b : 2./ 1

Coujnt tiur ~ 30000. Se

PETAK ANAl. YSJ '

Prij k;3 nttri I

299.349 29.9.349
253,170 25370

rwi m
TniIl Iri I
24,000 16.162
20.000 A3.999

PEAK RESULTS

rE Pcnk Cret rvid
Fr:yt. : , Obtt . i f . FI 7HM
0,4269 5.499 5.509 -0.010 0.08

5.400 5.509 -0,029
0. 573.1 5.297 0.07

count A . tit '

R..ta (/I d/. u 'O

63.53 1319.46 0.626r70?
0,2 79F-0

35,29 1343.14 O.60§E--0T

tETECTOR CA. TPRATION
Entpr u(1E'.') - 4.107 4 (0.0047) tC Ii nIl1

EnrrrP van!rie (uV)! 4.107 TO 6.511
Er f.ic i nwu .: 0.0635 CPt/DPm

TOTAL COINT I'ATA?

Itm ?
PRfW u2'(?tt.ruh
S rootlid

pfiitte Fi
R s ie rj u I r:

Tn: I
753 97.0
75 196.7
74407.8

70U.9

A n I t. .cd

% Rtecoveru'
300.000
100.000
989050

110 4 9'

Mt)X

85

Ip
1
'1

Pe:)sk
T ri t i :i I
28'I 1 t
1032 .2

hfi i rit'j I

2830.9
2937.6

TD jC; I kt)OP'(.

Pts23O8
Am24 1

T~a

12.000
10.000

ri inl 1

5.953
41.97

- -1 7
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G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
F946 AM

File ID* SD3956.SPC

Counted on: 2/12/90 215? 0
Detector/Geometru number: 3/ 1
Count tii: - 30000. See

PEAK ANALYSIS

Peak
ID
1
2
3

C> 4

Peak
Initial

4.9
122.1

2724.3
4.3

height
Final

4.3
47.0

2794.8
3.1

Peak center
Initial Final

3!;3.061 303.061
296.965 296.965
253.936 253.936
108.106 100.106

FWHM
Initial Fina]
24.000 27.195
12.000 0.111
24.000 10.856
72.000 295.0 i2

Tau
Initial Final
12.000 4.506
6.000 4.586

12.000 4.432
36.000 17.485

PEAK RESULTS

Peak Centrvid
Exp. Obs. Diff.
5.600 5.715 -0.035
5.430 5.445 -0.015
5.234 5.239 -0.005
4.396 4.539 -0.143

FWHM
0.13
0,00
0.09
1.42

Count
Rate u/m

0.15
0.05

78.29
0.30

d/m
0.02
0. 30

3533.97
2.64

Activitu
uCi/ea

0.36SE-06
0.171E-06
0. 159E-02
0. 119E-05

DETECTOR CALIBRATION
Enersw(MEV) = 4.020 + (0.0048)*Channel

Enersw range (MeV): 4.020 TO 6.477
Efficiencu = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Ro0Id U Si Is

Total
39211.0
39209.6
39401.6
-192.0

% Recoverw
100.000
99.996
100.486
-0.490

Analuzed bu
MAX

88

rnPeak
ID
1
2
3
4

Isotope
Ra224
Th228
Am243
U 215

AEA
Fract.
0.0020
0.0007
0. 9935
0.0033



Rai
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211

__221

231
-241

251
C-261

271

,291
301

'311
321
331
341

1 si
361

73 81
391

,,-4 0 1
411
421
431
441
451
461
471
481
491
511

Fata Dum
0.
1.
3.
3,
0.
0.
0.
0.
1.
1.
1.,

2*

2.
1.
2.
3.

. 3.

5.

65.#
6.

11.
20.
42.
84.

137.
442.
863.

144:5.
725.

65.
6.
9.

1,
0.
0.
3.

1.
0.
0.
0.,.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0 .
0 .

AEA SrectrumnP for
0.

0.
1.
0.
0.
0.

3.
1.
0.

2.
3.
1.

2-.

0.
3.
8.

11.
13.
26.
43,
95.

216.
468.
911.

1512.
583.

43.
6.
4.
6.
2.
0.
2.
1.
S.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

SP:SD3956.SPC
0.
0,
1.
1.

2.

3.
1.
1.
1.

2.

2.

1.

99,

3.
6.

12.- 4. .

40.
99.

235.
496.
967.

1452.
443.

44
3.
8.

0.

0.
0.

0.
0.

0.

1.
0.
0.
0.,
0.

1.
0.
0.

89

0. 0.
0. 1.
0. 0.
2. 0,
4. 1.
0. 0.
3. 1.
4. 2.
0. 0.
1. 1.
3. 3.
1. 1.
1. 2.

5.
4. 3.
1. 2.
9. 0.
5. 5.

17. 9.
24. 31.
50, 57.

130. 148.
228. 257.
5.11. 546.

1074. 1099.
1456. 1360.
341. 246,
39. 28.

0. 6.
5
1 

3
1. 5.

0. 2.
1. 1.
1. 0.
1. 04
0. 1.
0 2.
0. 0,
0, 0,
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0,
0. 0,
0. 2.
1. 0.
0. 0.

0.
*1.
0.
0.
0.
0.
1.
1.
3.,
0.
1.
1.
0.

4.
9.
4.
8.

15.
47.
48,

116.
304.
628.

1169,.
1349.
222.
13.

S.

a,

3.
0.
0.
4.

2.

4.
1.
0.
0.
0.
0.
0.
3.,
2.

0.
0.
1.
2.

0.
0.

0.
0.
3.
1.
1.
1.
1.
0.
2.
2.

2.
4.

2.
21.
3.
a.

12.
21.
-38.
62.,

1.11,
342.
598

1251.
1273.

159.
14.
8.
5.
24
0.
1.
1.
2.
2.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1,
0.
0.

010.

1.
1.
1.
0.
1.
3.
1.
4.

4.
0.
3.
6.
3.,
3.
65.
7,

19.
33.
66.

174.
330.
665.

1278.
1129,.
122.

6.
3.

10.
0.
1.
0.
1.
3.
3.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.

0.
0.

0.
0.
1.
0.
0.
0.
1.
3.
0.
3.
1.
4.
3.
1.
4.

3.
7.
8.

101.
49.
86.

159.
370.
778.

1:305.

961.
101.

9.
9.
8
1.
0.

1.
0.
1.,
1.
0.
0.
0.

0.
0.
1,
0.

0,0.
0.

1.
0,

0.
1.
1.
1.
1.
0.
0.
3.
0.
0.
0.
3.
1.
20.

2.
7.
6.

20.
42,
70.

214.
386.
826.

1377.
830.

72.
5.

9.
1.
2.
1.
2.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
0.
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G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
F-923 SEG.COMP#9 AM

File ID: SD5632.SPC

Counted on: 2/27/90 @20: 0
Detector/Geometry number: 5/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak Peak height
ID Initial Final
1 4.5 3.7
2 517.3 510.9
3 2043.4 2035.1

Peak center
Initial Final

351.308 351.308
304.505 304.505
258.774 258.774

FWHM
Initial Final
16.000 30.000
24.000 12.970
24.000 11.834

PEAK RESULTS

ID Isotope
1 Ra224

Pu236
2 Pu238
3

AEA Peak Centroid
Fract. Exp. Obs. Diff.
0.0250 5.680 5.746 -0.066

5.756 5.746 0.010
0.2035 5.499 5.526 -0.027
0.7714 5.311

FWHM
0.14

0.06
0.06

Count
Rate c/m

1.32

10.74
40.71

Activity
d/m uCi/ea
6.03 0.272E-05

0.261E-05
64.03 0.288E-04
174.74 0.787E-04

DETECTOR CALIBRATION
Energy(MEV) = 4.094 + (0.0047)*Channel

Energy range (MeV): 4.094 TO 6.501
Efficiency = 0.2330 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
26795.0
26794.0
26388.3

405.7

% Recovery
100.000
99.996
98.482
1.514

Analyzed by:

Tau
Initial
8.000

12.000
12.000

Final
0.000
4.630
4.467

VR
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SPECTRUM SD5632.SPC
1 LEGEND: RAW = ... . MODELED PEAKS = 1,2,.., ETC
I
I
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
a-
1
'I
I
1

1
3.
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1..
*1..
- .

23.
1.2

.1..

1..

...... 3

..................................... 3.

....... ............................................ 3 .
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Raw Data Dump for AEA Spectrum:

0. 1.

0.
0.
0.
1.
1.
0.
1.
2.
3.
0.
2.
1.
1.
4.
0.
2.
3.
6.
6.

13.
17.
20.
44.

122.
279.
883.
554.

73.
44.

125.
350.

55.
3.
0.
2.
1.
1.
0.
0.
0.
i.
I.
0.
2.
1.
0.
0.
0.
2.

0.
0.
1.
0.
2.
1.
0.
0.
0.
1.
1.
0.
2.
1.
2.
2.
3.
7.
6.
9.

20.
26.
43.

113.
354.

1002.
461.

70.
49.

128.
286.

50.
2.
1.
3.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.

0.
1.
1.
2.
0.
0.
0.
1.
1.
0.
0.
0.
3.
3.
0.
3.
4.
3.
7.

11.
7.

21.
56.

132.
366.

1024.
349.

66.
43.

174.
297.

31.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.

0.
1.

0.
2.
2.
1.
0.
1.
1.
1.
2.
2.
0.
3.
5.
4.
8.
5.

13.
24.
25.
67.

140.
398.

1132.
217.

41.
58.

164.
249.

22.
0.
1.
1.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.

0.
0.
0.
2.
1.
0.
0.
1.
1.
0.
2.
1.
1.
1.
3.
0.
1.
3.
7.

17.
14.
25.
59.
176.
503.

1184.
173.

29.
58.

218.
227.

13.
2.
0.
2.
2.
0.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
3.
2.
1.
6.
5.
6.
8.

12.
26.
27.
62.

171.
515.

1242.
132.
38.
83.

196.
205.

14.
1.
0.
3.
0.
1.
0.
0.
0.
0.
1.
2.
1.
0.
0.
0.
0.
0.

1.
0.
1.
2.
1.
1.
0.
0.
1.
1.
2.
1.
0.
2.
1.
2.
6.
4.

11.
19.
16.
40.
82.

173.
607.

1187.
107.
40.
65.

240.
155.
11.
0.
0.
2.
1.
0.
0.
0.
0.
0.
0.
1.
1.
1.
0.
0.
2.
0.

0. 0. 0. 0. 0. 0. 0. 0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
1.
0.
3.
2.
4.
2.
6.
7.

12.
17.
32.
70.

217.
656.

1146.
95.
37.
77.

251.
110.
4.
1.
1.
1.
1.
1.
0.
0.
0.
0.
1.
1.
2.
0.
0.
0.
2.
0.
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r, N R A 1. A 1. P H A
Rey, 1.10

DATA REDUCTION REPORT

SAMPLE
F. 924 SF.COMP?1o AM
File TV: s03? i9,SMC

Counted on: 2/13/90 ?1 0? 0
1 Petertor/Ccoiru tru t'uiberc p / 1
Count t imr 30000. See

PEAK ANALYSTS

Tni t.ial F 1 1:
300.515 300.515
254.925 254.925
44.953 44.953

FWHim
Tni ti. 1 1 i na
20,000 21.320
28.000 21.600

320.000 269.005

3nd
14.
14.

160.

T u
ti:,) r;
000 2.
000 1.
000 17n.

PEAK RESULTS

o Pek
I;)
T1

3

T vmtov-o
Th223
Am 241
A 1243
U 230

AEA Peak Ctntroid
F I.- ot. E:p . Obs , , iff.
0.2196 5.430 5.462 -0,032

5.400 5.462 0.010
0.7433 5,234 5.244 --0,010
0.0371, 4.200 4.236 --0.036

F WHIM
0.10

0.10
1.29

Count
R.ate c./m

17.90

60. 60
3.03

h1t:vi te
d/Ih ur.i /u

125.21 0.5 4C-0l
0 .426E-0I

2775.46 0,J22U-02
19.93 0.30E.05

DETECTOR CALIPRATION
Enurats(MMV)= 4.020 + (0,004f)tChannel
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GENER AL AL PH A ENERGY
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F-949 SEG.COMP#11 AM
File ID: SD3958.SPC

Counted on: 2/13/90 @ 1: 0
Detector/Geometry number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
69.9 45.7

1416.7 1464.9
2.4 3.3
0.0 0.1

Peak center
Initial Final

294.281 294.281
248.325 248.325
101.979 101.979
27.155 27.155

FWHM
Initial final
16.000 8.685
32.000 25.605

152.000 2.000
0.000 0.200

PEAK RESULTS

Peak Centroid
Exp. Obs. Diff.
5.430 5.432 -0.002
5.234 5.212 0.022

4.509
4.150

FWHM
0.04
0.12
0.01
0.00

Count
Rate c/m

13.54
50.35
0.12
0.00

DETECTOR CALIBRATION
Energy(MEV) = 4.020 + (0.0048)*Channel

Energy range (MeV): 4.020 TO 6.477
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
31305.0
31295.7
32005.0

-709.3

% Recovery
100.000
99.970

102.236
-2.266

Analyzed by:

Peak
ID
1

2
3
4

Tau
Initial
8.000

16.000
76.000
0.000

Final
0.000
4.657
0.200
0.200

Peak
ID
1
2
3
4

Isotope
Th228
Am243

AEA
Fract.
0.2115
0.7866
0.0019
0.0000

d/m
94.68

2272.65
0.61
0.00

Activity
uCi/ea

0.426E-04
0.102E-02
0.274E-06
0.106E-08

MAX
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SPECTRUM SD3958.SPC
1 LEGEND: RAW - .... MODELED PEAKS = 1,2,.., ETC
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............................................ 2...
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8.
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1047.
311.

0.
0.
0.
0.
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2.
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0.
0.
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1.
0.
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5.
5.
0.
0.

31.
53.
11.

2.
6.

66.
462.
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0.
0.
0.
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2.
3.
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1.
2.
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1.
0.
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1.
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Raw
1
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21
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71
81
91
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131
141
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221

.231
241
251
261

t271
281

-291
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421
331
341
351
361
371
381
391
401
411
421
431
441
451
461

AEA Spectrum:Data Dump for
0. 0.

11. 11.
16. 15.
9. 17.

17. 9.
18. 9.
18. 17.
12. 20.
17. 22.
27. 25.
24. 23.
22. 24.
24. 33.
19. 29.
28. 29.
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51. 47.
37. 40.
53. 59.
68. 75.

110. 109.
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0. 0.
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0. 1.
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16.
11.
16.
5.
2.
1.
1.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
2.
1.

SP:SD3958.SPC
0.

16.
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15.
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19.
11.
16.
9.
3.
1.
4.
1.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

0.
6.

17.
11.
14.
20.
8.

20.
24.
22.
29.
29.
29.
31.
32.
31.
60.
55.
64.
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129.
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303.
498.
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511.
85.
17.
10.
17.
5.
1.
0.
2.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
1.

100

8.
10.
10.
8.

19.
17.
20.
17.
15.
15.
17.
22.
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30.
44.
38.
37.
59.
60.
93.
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324.
565.
747.
472.

61.
18.
16.
10.
1.
1.
1.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
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10.
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13.
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27.
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46.
37.
60.
60.
74.

101.
137.
199.
347.
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1.
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0.
0.
0.
0.
0.
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1.
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10.
14.
15.
11.
12.
12.
11.
18.
20.
22.
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18.
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213.
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12.
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2.
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1.
1.
1.
0.
0.
0.
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1.
1.
0.
0.
1.
0.
0.
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7.
9.
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11.
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16.
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30.
26.
24.
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27.
28.
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12.
14.
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2.
2.
2.
2.
2.
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0.
0.
0.
0.
2.
0.
0.
0.

10.
12.
10.
14.
17.
11.
14.
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21.
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33.
23.
27.
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38.
60.
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739.
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26.
14.
7.
9.
3.
0.
0.
1
1.
0.
0.
0.
0.
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0.
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0.
1.
0.
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G ENER AL AL P H A E NERG Y
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F950 AM

File ID: SD2724.SPC

Counted on: 2/12/90 @15: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak center
Initial Final

347.151 347.151
299.307 299.307
253.961 253.961

FWHM
Initial Final
12.000 0.091
24.000 17.119
24.000 14.243

PEAK RESULTS

r- Peak
ID Isotope
1 Ra224
2 Pu238

Am241

AEA
Fract.
0.0265
0.4131

0.5604

Peak Centroid
Exp. Obs. Diff.
5.680 5.713 -0.033
5.499 5.488 0.011
5.480 5.488 -0.008

5.275

FWHM
0.00
0.08

0.07

Count
Ra

Activity
te c/m d/m uCi/ea
3.83 20.48 0.922E-05
59.70 416.86 0.188E-03

0.144E-03
80.98 407.15 0.183E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.081 + (0.0047)*Channel

Energy range (MeV): 4.081 TO 6.487
Efficiency = 0.1989 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
71370.0
71369.7
72254.9

-885.3

% Recovery
100.000
100.000
101.240
-1.240

Analyzed by:

Peak
ID
1
2

,fl 3

Peak
Initial

17.8
2259.9
3066.1

height
Final

11.2
2267.7
3106.7

Tau
Initial
6.000

12.000
12.000

Final
0.000
4.348
3.364

MAX

100.1



SPECTRUM SD2724.SPC
I LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

T1
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-..2 ......
1..... 2.3.
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Raw
1
11
21
31
41
51
61
71
81
91

101
111
121
131
J41
151

r 161

171
-481

191
("201

211
921

231
241
251
261

-271
281
491

301
311

31
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

Data Dump for
0. 0.
2. 1.
0. 0.
1. 1.
0. 0.
0. 0.
1. 0.
1. 3.
2. 1.
0. 3.
1. 0.
1. 0.
2. 4.
1. 0.
3. 4.
6. 5.
6. 9.
9. 10.

19. 17.
43. 42.
64. 60.

121. 147.
288. 298.
449. 479.
894. 933.

1686. 1740.
701. 564.
211. 244.
435. 446.
934. 972.
1132. 1017.
171. 115.
3. 3.
0. 0.
1. 1.
2. 2.
2. 0.
0. 0.
0. 0.
0. 0.
1. 1.
0. 0.
0. 0.
1. 2.
0. 0.
0. 0.
2. 1.
0. 0.
0. 0.
0. 0.
0. 0.

SP:SD2724.SPCAEA Spectrum:
0. 0.
0. 0.
1. 0.
2. 0.
0. 0.
0. 3.
3. 0.
0. 1.
3. 2.
3. 4.
2. 2.
2. 0.
2. 0.
1. 4.
3. 5.
10. 10.
2. 1.
9. 12.

20. 14.
29. 45.
70. 83.

163. 150.
313. 329.
519. 562.

1006. 1146.
1708. 1741.
388. 337.
256. 239.
466. 483.

1045. 1059.
891. 839.
93. 70.
0. 3.
0. 0.
2. 3.
1. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
2. 0.
1. 2.
0. 0.
0. 2.
0. 0.
0. 1.
1. 1.
0. 1.
0. 0.

0.
1.
2.
1.
1.
0.
0.
0.
1.
1.
2.
4.
2.
2.
3.
2.
8.
9.

34.
45.
97.

174.
324.
548.

1214.
1678.
309.
264.
567.

1103.
693.

50.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
0.
0.
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0.
0.
0.
0.
1.
1.
0.
0.
3.
3.
5.
0.
1.
3.
2.
4.
6.

20.
24.
46.
82.

187.
372.
572.

1338.
1583.
280.
270.
652.

1226.
545.
40.
1.
1.
5.
0.
0.
0.
1.
0.
0.
0.
2.
0.
0.
0.
0.
4.
0.
0.

1.
0.
1.
1.
:1,
1.
0.
1.
0.
4.
1.
1.
2.
4.
5.
7.

10.
22.
24.
53.
93.

188.
383.
626.

1373.
1410.
270.
296.
671.

1223.
470.

21.
0.
2.
1.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1 .
0.
0.

0.
1.
1.
2.
1.
1.
0.
1.
2.
3.
2.
2.
0.
3.
6.
7.
7.

10.
21.
58.

116.
193.
403.
662.

1513.
1245.
278.
300.
675.

1235.
350.

12.
0.
4.
2.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
2.
0.
2.
1.
0.
1.
1.
3.
2.
0.
2.
2.
5.
3.
8.
8.

13.
27.
48.

116.
213.
413.
750.

1536.
1020.

227.
339.
733.

1222.
298.
8.
0.
2.
1 .
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
0.
0.

3.
0.
2.

1.
1.
2.
1.
3.
1.
2.
0.
0.
4.
4.
5.
7.

11.
17.
31.
65.

107.
215.
443.
843.

1619.
842.
222.
359.
854.

1260.
222.
7.
0.
1.
2.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
1.
0.
0.
0.
0.



Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT WA77390
PROCEDURE/REV LA-378-103/A-2
TECHNOLOGIST R. Hale
DATE 7-09-90
TEMPERATURE 24 C
STARTING TIME 09:00
ENDING TIME 15:00
CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Initial LMCS Check Std F0921

2 Reagent Blank F0922

3 Sample Composite 6 F0923

4 Duplicate Composite 6 F0924

5 Sample Composite 13 F1073

6 Duplicate Composite 13 F1074

71 Spike Composite 13 F1075

8 Final LMCS Check Std F1076

9

10

11I

CUSTOMER ID:Core 6 Composite

Iodine 129 Analysis

Fusion Dissolution

(*) Total volume sent for
counting.

DESCRIPTION LAB ID
12

13

14

15

16

17

I 1

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT. VOL. OF STD.

LMCS Check Std 38B46/1 ml -2 ml

Spike 38B46/1 mL FO923/1mL -2 mL

SST-102 Rev. F 9/7/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: 1-129

PROCEDURE: LQ-508-003 REVISION: B-1
INSTRUMENT: Jupiter Canberra PROPERTY NUMBER: 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413
DATE: January 9, 1989

CALIBRATION STANDARD ID: 104B16A:105B16A
ANALYTE CONCENTRATION: N/A
TYPE OF CALIBRATION: Efficiency

COMMENTS:

SST-103 Rev. (Draft) 9/4/90 interim
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POOR COPY RECEIVED

105



POOR CCPV RECEIVED
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* *** * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

. *

GAMMA SP E C TRUM ANAL Y S IS *

* ** * ** * * * * * * * * * * * * * * * * ** * * * * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

05-SEP-9013:28:02

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 6 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 4.0
UMBER: 1

SIDE OF PEAK

TNVIRONMENTAL BACKGROUND SUBTRACTED
LD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
.MULTIPLET ANALYSIS PERFORMED

flALYSIS OF SPECTRUM SAVED IN DISK FILE: SD6231
ANALYZED BY: 61453

r-

fAMPLE DESCRIPTION: F-921-6585
AGEOMETRY DESCRIPTION: I-129/CULTU
SAMPLE SIZE: 1.OOOOE+00 EA
STANDARD SIZE: 1.OOOOE+00 EA
AVALYSIS LIBRARY FILE: ANL129

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

108

"QLLECT STARTED ON 9-JUL-90 AT 18:49:11

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
3003. SECONDS
0.10 %

RE TUBE
/ CONVERSION FACTOR: 1.OOOOE+00

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

..



05-SEP-9013:28:02

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

IC 149.32 29.72 1.63 680. 8924. 2.6
2C 169.76 33.81 1.63 454. 2002. 5.0 CE-144
3 199.69 39.79 1.54 166. 1259. 6.9 I-129,BI-212,

CE-144

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG

&ACKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS
-BACKGROUND WAS INSIGNIFICANT
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05-SEP-9013:28:02

SAMPLE: F-921-6585
DATA COLLECTED ON 9-JUL-90 AT 18:49:11
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<1.95E-06
LLD<7.94E-07

2.90E-04 +-2.OOE-OE
LLD<1.87E-05
LLD<1.63E-06
LLD<3.23E-06

2.90E-04 +-2.OOE-05

LLD<1.95E-06
LLD<7.94E-07

2.90E-04 +-2.OOE-05
LLD<1.87E-05
LLD<1.63E-06
LLD<3.23E-06

2.90E-04 +-2.OOE-05

PAR = MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 5.77E-03 UC/EA
-TOTAL MEASURED ACTIVITY = 2.90E-04 (+-2.OOE-05) UC/EA
% TECH. SPEC. = 5.04 (+-0.35)

TEROR QUOTATION AT 1.96 SIGMA
$-LD CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

CENTROID
-MANNEL

ENERGY NET AREA ERROR
KEV COUNTS %

149.32 29.72
S169.76 33.81

GAMMAS/SEC

8924. 2.6 1.23E+01
2002. 5.0 1.87E+00

110

NUCLIDE

AM-241
AM-243
1-129
SB-125
SE-75
SN-113

TOTAL

59.54
74.67
39.60

176.33
136.00
391.67

0.19



* * *** * * ** * * * * * * * * * * ** * * * ** * * * * * * ** * *
* *

G AMMA SP EC TR UM ANAL Y S IS *

* * * * * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

05-SEP-9013:32:50

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 6 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION EERG IT.wuuw: + 1-.U KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 4.0
UMBER: 1

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
kLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
lULTIPLET ANALYSIS PERFORMED

5ALYSIS OF SPECTRUM SAVED IN DISK FILE: SD6232
ANALYZED BY: 61453

SAMPLE DESCRIPTION: F-922-6385
GEOMETRY DESCRIPTION: I-129/CULTURE TUBE
SAMPLE SIZE: 1.OOOOE+00 EA / CONVERSION FACTOR: 1.OOOOE+00
STANDARD SIZE: 1.OOOOE+00 EA
AAALYSIS LIBRARY FILE: ANL129

TOLLECT STARTED ON 9-JUL-90 AT 19:53:27

COL

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

ill

LECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
3003. SECONDS
0.10 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

---. 1



05-SEP-9013:32:50

P E AK ANAL Y S IS

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS
BACKGROUND WAS INSIGNIFICANT
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05-SEP-9013:32:50

SAMPLE: F-922-6385
DATA COLLECTED ON 9-JUL-90 AT 19:53:27
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<1.77E-06
LLD<8.73E-07
LLD<1.50E-05
LLD<2.29E-05
LLD<1.53E-06
LLD<3.44E-06

O.OOE-O1 +-0.OOE-01

LLD<1.77E-06
LLD<8.73E-07
LLD<1.50E-05
LLD<2.29E-05
LLD<1.53E-06
LLD<3.44E-06

O.OOE-O1 +-O.OOE-01

JRROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

'AL DETECTED PEAKS WERE USED IN THE ANALYSIS

113

NUCLIDE

AM-241
AM-243
1-129
SB-125
SE-75
SN-113

TOTAL

59.54
74.67
39.60

176.33
136.00
391.67

-1- -- 1- 7



**** ** *** * * * * **** * * ** * * * * ** ** ** * * * * *

* *

GAMMA SP EC TR UM ANAL Y S IS *

* * * * * ** ** * * * * * * * ** * * * ** * * ** * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

05-SEP-9013:35:05

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 6 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 4.0
UMBER: 1

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
.LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

A NALYSIS OF SPECTRUM SAVED IN DISK FILE: SD6233
ANALYZED BY: 61453

SAMPLE DESCRIPTION: F-923-6085
GEOMETRY DESCRIPTION: I-129/CULTURE TUBE
SAMPLE SIZE: 1.OOOOE+00 EA / CONVERSION FACTOR: 1.OOOOE+00
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL129

tOLLECT STARTED ON 9-JUL-90 AT 21:15:44

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3003. SECONDS
0.10 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90
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05-SEP-9013:35:05

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS
BACKGROUND WAS INSIGNIFICANT
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05-SEP-9013:35:05

SAMPLE: F-923-6085
DATA COLLECTED ON 9-JUL-90 AT 21:15:44
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD10NUCL ID E ANAL Y S IS R E POR T

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM -241
AM-243
1-129
SB-125
SE-75
SN-113

TOTAL

LLD<1.63E-06
LLD<9.31E-07
LLD<1.53E-05
LLD<1.52E-05
LLD<1.82E-06
LLD<4.16E-06

O.OOE-O1 +-O.OOE-01

LLD<1.63E-06
LLD<9.31E-07
LLD<1.53E-05
LLD<1.52E-05
LLD<1.82E-06
LLD<4.16E-06

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

0.OOE-01 +-O.OOE-01
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NUCLIDE

59.54
74.67
39.60

176.33
136.00
391.67



* * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

*GAMMA SP E C TRUM ANAL Y S IS

* * * * ** * * * ** * ** * * * * ** * * * * * * * * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

05-SEP-9013:37:03

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 6 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 4.0
UMBER: 1

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LID CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ALYSIS OF SPECTRUM SAVED IN DISK FILE: SD6234
ANALYZED BY: 61453

SANPLE DESCRIPTION: F-924-6185
GEOMETRY DESCRIPTION: 1-129/CULTURE TUBE
SAMPLE SIZE: 1.OOOOE+00 EA / CONVERSION FACTOR: 1.OOOOE+00
STANDARD SIZE: 1.00OOE+OO EA
ANALYSIS LIBRARY FILE: ANL129

CaELECT STARTED ON 9-JUL-90 AT 22:13:48

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

117
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05-SEP-9013:37:03

P EAK ANAL Y S IS

PK CENTROID
CHANNEL

ENERGY FWHM
KEV KEV

BACKGND NET AREA ERROR
COUNTS COUNTS %

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS
BACKGROUND WAS INSIGNIFICANT
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NUCLIDES
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05-SEP-9013:37:03

SAMPLE: F-924-6185
DATA COLLECTED ON 9-JUL-90 AT 22:13:48
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUCL ID E ANAL Y S IS

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

R EPOR T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AM-241
AM-243
1-129
SB-125
SE-75
SN-113

TOTAL

LLD<1.77E-06
LLD<7.94E-07
LLD<1.68E-05
LLD<1.90E-05
LLD<1.55E-06
LLD<3.82E-06

O.OOE-01 +-O.OOE-01

LLD<1.77E-06
LLD<7.94E-07
LLD<1.68E-05
LLD<1.90E-05
LLD<1.55E-06
LLD<3.82E-06

O.OOE-01 +-O.OOE-01

EVIOR QUOTATION AT 1.96 SIGMA
L rQ CONFIDENCE LEVEL AT 95.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS
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NUCLIDE

59.54
74.67
39.60

176.33
136.00
391.67



07$

* ** ** * ****** ** * ** * *** ****** ** ** *

GAMMA SP ECTRUM ANAL Y SIS *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

10-JUL-9003:13:37

A N A L Y S I S P A R A ME T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 6 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 80.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 4.0
UMBER: 1

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
KEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
ANALYZED BY: EMB

SAMPLE DESCRIPTION: F1075-6285
GEOMETRY DESCRIPTION: I-129/CULTURE TUBE
SAMPLE SIZE: 1.OOOOE+00 EA / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 10-JUL-90 AT 02:23:26

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3004. SECONDS
DEAD TIME: 0.13 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90
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10-JUL-9003:13:37

SAMPLE: F1075-6285
DATA COLLECTED ON 10-JUL-90 AT 02:23:26
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D-I 0-N-U-C L L-D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<9.35E-07
LLD<4.30E-07

2.82E-04
LLD<9.30E-06
LLD<8.89E-07
LLD<1.36E-06

LLD<9.35E-07
LLD<4.30E-07

+-2.12E-05 2.82E-04 +-2.12E-05
LLD<9.30E-06
LLD<8.89E-07
LLD<1.36E-06

59.54
74.67
39.60 0.15

176.33
136.00
391.67

2.82E-04 +-2.12E-05 2.82E-04 +-2.12E-05

EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 5.77E-03 UC/EA
T6TAL MEASURED ACTIVITY - 2.82E-04 (+-2.12E-05) UC/EA
%_TECH. SPEC. - 4.90 (+-0.37)

EIROR QUOTATION AT 1.96 SIGMA
LWD CONFIDENCE LEVEL AT 80.0%

- i PEAKS NOT USED IN ANALYSIS

ENERGY NET AREA ERROR
KEV COUNTS %

20.06
29.72
33.81

292.
9110.
2046.

31.3
2.8
6.5

GAMMAS/SEC

2.02E+00
1.25E+01
1.92E+00

NUCLIDE

AM-241
AM-243
1-129
SB-125
SE-75
SN-113

TOTAL

CEUTROID
CHANNEL

100.97
149.28
169.76
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10-JUL-9003:13:37

P E A K A N A L Y S I S

PK CENTROID
CHANNEL

IC 100.97
PEAK AT CHANNEL

2C 149.28
3C 169.76
4 199.51

ENERGY FWHM
KEV KEV

20.06
136.4

29.72
33.81
39.75

1.66
DROPPED
1.62
1.62
1.67

BACKGND NET AREA ERROR
COUNTS COUNTS %

NUCLIDES

410. 292. 31.3
FROM MULTIPLET ANALYSIS

738. 9110. 2.8
528. 2046. 6.5 CE-144
228. 1225. 7.5 I-129,BI-212,

CE-144

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 80.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

B4CKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS
BACKGROUND WAS INSIGNIFICANT

on
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/ 0 1 (

G A M M A S P E C T R U M A N A L Y S I S
*

*

*

* ** * *** * * * * ** * ** * * * * * ** * ** * * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

10-JUL-9004:41:00

ANAL Y S IS PAR AMETERS

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 6 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 80.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 4.0
UMBER: 1

SIDE OF PEAK

RVIRONMENTAL BACKGROUND SUBTRACTED
t D CALCULATION PERFORMED
EASURED ENERGY DIFFERENCES LISTED

MULTIPLET ANALYSIS PERFORMED

M7ECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER
AJALYZED BY: EMB

SAMPLE DESCRIPTION: F1076-6585
GEOMETRY DESCRIPTION: 1-129/CULTURE TUBE
SAMPLE SIZE: 1.OOOOE+00 EA / CONVERSION FACTOR:
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANL129

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

123

mtEirrT STARTEn ON 1 -Jiii-Qn AT f3:l0.:f.l

CWLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
3004. SECONDS
0.13 %

1.0000E+00

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

AN1:

.. -, 'I. - ,



10-JUL-9004:41:00

SAMPLE: F1076-6585
DATA COLLECTED ON 10-JUL-90 AT 03:50:50
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUCL ID E ANAL Y SIS

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR

LLD<9.50E-07
LLD<4.45E-07

3.20E-04 +-2.17E-0E
LLD<7.31E-06
LLD<9.07E-07
LLD<1.59E-06

3.20E-04 +-2.17E-05

CORRECTED

R EPOR T

ERROR

LLD<9.50E-07
LLD<4.45E-07

3.20E-04 +-2.17E-05
LLD<7.31E-06
LLD<9.07E-07
LLD<1.59E-06

ENERGY COMPARISON
(KEV)

EXPECT DIFF

59.54
74.67
39.60 0.03

176.33
136.00
391.67

3.20E-04 +-2.17E-05

PBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 5.77E-03 UC/EA
ThTAL MEASURED ACTIVITY - 3.20E-04 (+-2.17E-05) UC/EA
%_TECH. SPEC. - 5.55 (+-0.38)

ERROR QUOTATION AT 1.96 SIGMA
LtD CONFIDENCE LEVEL AT 80.0%

PEAKS NOT USED IN ANALYSIS

ENERGY NET AREA ERROR
KEV COUNTS %

29.73
33.83

GAMMAS/SEC

9855. 2.6 1.35E+01
2266. 5.9 2.12E+00

NUCLIDE

AM-241
AM-243
1-129
SB-125
SE-75
SN-113

TOTAL

CENTROID
CHANNEL

149.33
4169.85
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10-JUL-9004:41:00

P E A K A N A L Y S I S

PK CENTROID
CHANNEL

ENERGY FWHM
KEV KEV

BACKGND NET AREA ERROR
COUNTS COUNTS %

AT CHANNEL
149.33
169.85
198.88

133.5
29.73
33.83
39.63

DROPPED
1.62
1.62
1.46

FROM MULTIPLET ANALYSIS
731. 9855. 2.6
508. 2266. 5.9 CE-144
218. 1387. 6.8 1-129,BI-212,

CE-144

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 80.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

FCKGROUND SUBTRACTION PERFORMED USING FILE BK0024
ACKGROUND DESCRIPTION: BKG
1 ACKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
ACKGROUND LIVE TIME: 3000. SECONDS
BACKGROUND WAS INSIGNIFICANT
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Analytical Batch

LAB SEGMENT SERIAL #: F0917

INSTRUMENT Tennelec

PROCEDURE/REV LA-933-141/G-1

TECHNOLOGIST R. D. Hale
DATE 3-12-90
TEMPERATURE 23 C
STARTING TIME 10:00
ENDING TINE 17:00
CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Inital LMCS Check Std F0897

2 Reagent Blank FOB98

3 Sample Composite 5 F0899

4 Duplicate Composite 5 F0900

5 Sample Composite 6 F0923

6 Duplicate Composite 6 F0924

7 Sample Composite 8 F0947

8 Duplicate Composite 8 F0948

9 Sample Composite 7 F0977

10 Duplicate Composite 7 F0978

11 Spike Composite 7 F0979

CUSTOMER ID:CORE 6 COMPOSITE

Neptunium Analysis

Fusion Dissolution

Mount Volume = 500 uL

DESCRIPTION LAS ID
1-2 Final LMCS Check Std F0980

13

14

15

16

17

18

19

20

21

22

SST-102 Rev. F 9/7/90 Interim

126

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT.VOL. OF STD.

LMCS Check Std 148833/100 uL N/A

Spike 148B33/100 uL F0947/250 uL N/A



Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT E60044

PROCEDURE/REV LA-503-156/C-2
TECHNOLOGIST R. D. Hale

DATE 02-08-90
TEMPERATURE 23 C
STARTING TIME 09:00; 02-07-90
ENDING TIME 15:00; 02-08-90

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

I Initial LMCS Check Std F0903

2 Reagent Blank F0946

3 Sample Composite 5 F0899

4 Duplicate Composite 5 F0900

5 Sample Composite 5 F0905

6 Duplicate Composite 5 F0906

7 Sample Composite 6 F0923

a Duplicate Composite 6 F0924

9 Sample Composite 6 F0929

10 Duplicate Composite 6 F0930

11 Sample Composite 8 F0947

CUSTOMER IDCORE 6 COMPOSITE

Plutonium Analysis

Fusion Dissolution

DESCRIPTION LAB ID
12 Duplicate Composite B F0948

13 Sample Composite B F0953

14 Duplicate Composite a F0954

15 Spike Composite 6 F0949

16 Final LMCS Check Std F0950

17

18

19

20

21

22

SST-102 Rev. F 9/7/90 Interim

127

I- 7 1' 1

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.

LMCS Check Standard 16B43/100uL N/A

Spike 16B43/100uL F0947/lmL N/A
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AEA ENERGY CALIBRATION

TECH/ DATE BELL #1 BELL #2 BELL#3 BELL #4 BELL #5 BELL #6 BELL #7 BELL #8
SHIFT

Np-237 VR/D 2/3/90 83 151 151 152 155 156 out 153
Pu 239/240 2/3/90 111 229 229 230 232 233 of 232
Am-241/Pu238 2/3/90 137 301 301 301 303 303 service 303
Cm-243/Cm-244 2/3/90 161 367 368 368 369 369 370

Np-237 AJ/D 2/4/90 83 151 150 152 152 154 out 150
Pu-239/240 2/4/90 110 229 228 230 230 231 of 229
Am-241/Pu-238 2/4/90 136 300 300 300 301 301 service 300
Cm-243/Cm-244 2/4/90 160 367 366 367 367 367 368

Np-237 AJ/D 2/5/90 82 149 148 150 153 155 out 151
Pu-239/240 2/5/90 110 228 226 228 231 231 of 230
Am-241/Pu-238 2/5/90 135 229 298 299 301 302 service 301
Cm-243/Cm-244 2/5/90 159 365 365 366 368 367 368

Wp-237 VR/D 2/7/90 82 149 149 150 153 154 out 151
Pu-239/240 2/7/90 110 227 227 228 230 231 of 230
Am-241/Pu-238 2/7/90 135 298 299 298 301 301 service 301
Cm-243/Cm-244 2/7/90 159 364 365 365 367 367 368

Np-237 VR/D 2/8/90 81 150 150 152 155 156 out 152
Pu-239/240 2/8/90 109 227 228 230 232 233 of 231
Am-241/Pu-238 2/8/90 135 298 299 300 303 303 service 302
Cm-243/Cm-244 2/8/90 158 365 365 366 369 368 370

Np-237 VR/D 2/9/90 81 149 149 150 152 153 out 151
Pu-239/240 2/9/90 109 227 228 228 230 230 of 230
Am-241/Pu-238 2/9/90 135 299 299 299 301 300 service 301
Cm-243/Cm-244 2/9/90 159 365 366 365 367 366 369

Np-237 AJ/C 2/10/90 82 149 148 151 153 155 out 151
Pu-239/240 2/10/90 110 227 227 229 231 232 of 230
Am-241/Pu-238 2/10/90 136 299 298 300 302 302 service 302
Cm-243/Cm-244 2/10/90 160 365 365 366 368 367 369



G E N F R A L. A 1. P H A F N E R C Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
F903 CE/COMP/TlZ PU
File ID: SD4709.SPC

A N A L Y S I S

Counted on? 2/ 9/90 C 0? 0
Detector/Cenmetu number* 4/ 1
Count tiulip* 30000. See

PEAK ANALYSIS

Petk I

I

3

5

Peak
Initial

5, . 2
2145.9

280.4
229.4

2612.8

Final
4.0

2208.4
205. 9
64 . U

2618.0

Priak
In it in 1

469,069
258.677
702.109
264.079
229.050

ienter
Fi na I

469.069
150.677
702.109
264,079
229.050

FWHM
init. ia r
20.000 12
20.000 10
20.000 3 O
12.000 6
20.000 10

PEAK RESULTS

I I'
1

Isotope

2 Cm244
C01243

3 Pu2Z3f
Am241

4
5 Pu23S'

Pu240

ArA Pen
Fract. x
0.0010
0.4328 5.796

5.706
0.0630 5.499

0.0096
0.4935 5.143

5.*144

k Cent-rnid
Obs .

6.322
5. 7P9
5.709
O. 510
"sin

5.170
5. 170

Djf. FWHM
0.06

0.007
--0.00'
--0.019
-0.030

-0. 027
--0.026

0.05

0.05

Count
Rate (./Ih

0,09
39.74

5. 79

45. 32

Activitu
d/I uCi/ea
0,47 0.211E--06

190.99 0.096E-04
0,127f-03

40.26 0.101E-0A
0. 139E.-04

4.41 0,199E-05
226.93 0.102F-03

0.10E--03

DETECTOR CALIBRATION
Enerau(MFV) - 4.067 + (0,0040)tChannel

Enerlst ranne (MNV): 4.067 TO 6,525
Efficienctg , 0.1997 CPM/DPM

TOTAL COUNT DATA?

Item
Raw uQer.trlrun
Smoathed
Comnpoite fit
Retiidual

Total
45919.0
45910.7
45910. 5

f.1

Analu:'ed

2' Rtunvr,'a u
100.000
99.999
99.982
0.010

VR

nal
660
661
454
706
762

Ini
10.
30.
10.

6.
10.

Tau
tial
000
000
000
000
000

F i r l
5.524
4. 945
.1516
4 . 662
5.7r1

129



SPECTRUM D4709. SPC

1 L.tEND! RAW " .. I. MODELED PEAKS 1,2S.Si ETC
Pl723-- -7 5&

9724. 5

... ........ ... *........... ...

. aC.

-3
53

"3

.5

S.

.9

S.

.5

SSS*5............ ...........

1
1.30

1

- - 7-7



Rkt Pint.j fulur
1 0.

11 1.

3A

51 1.
61 0.
71 0.
01 0.
93 2.

101 1.

121 1.
121 2.
141 1.
191 6.
161 2.,
173 f.
181 9.
191 9.

201 . 15...
211 120.
221 784.
231 1296. 1
2i1 20.
291 20.

261 37.
271 15.

c 281 29.
291 80.
301 172.
311 21,
321 6.

-371 22.
341 1)6.

-351 005.
!61 976,

-371 3.
381 0.
39 0.
401 0.
411 0.
421 1.
421 0.
441 0.
451 2.
461 1.
421 3.
481 0,
491 0.
511 0.

Yor

4.
0.

0.

1,.
1.
1.
1.
0.
1.
0.
3.
0.
0.
1.
9.
1.

10.
9.
7.

136..
090.
240.
15.
21.
35.
9,

80.

30 t

150,
9.

14.

090.
051.

0.
0.
0.
0.
1.
0.
0.

1.

1.
0.
1.
0.
0,

AEfA ar'ct. ru ire
0.

0.
0,
0,
0.
.0.

105.
0.

F,

1.
1.
0.
0.
3.
2.

40,

240
7.
7.

i,

..26,.
207.

1035.
2.

21.
37.
.15.
24.
02.

140,.

I.

14.
40,

240.
994.
600.

0.

0,
0.
0.
0.
:t,

1.
4.
1.
a,
0.

0 .-

0.

1.
0.
0.
0.
1.
9.
12.
1.
It,
0.
1-
0.
4.
I .
4.
8.

12.
13

29.
2Z0.
1153.

707.
3.

20,
40.

2.
39.

100.
143.

4.

44.

466.
1.
0.
0.
0.
0.
0.
0.
0.
0.

1.

0.
0.

F90~6- '75
SPrSD4709.SPC

0. 0.
0. 1.

0. 0.
1.- 1',0.

1. 1.
1. 0.
(. 1.

0. 3 .
1. 0.

17. 7.

15. 4 .,
12 . 0.

44. .
120. 307.

3. 7.

it. 10.

rio. 4c/.

6.4 . 6,

27. 132.

0. 7.

112 14.

50. C.

0. 0.

3, 1.

1. 0.
44. 2.,

:3, 9.

2. i.
5. 47,

0. 0.
0, 0.

0.

1.1.

0,
0.

10.

1.
1.
5.'1'

1 ,

5. .

1.
.

-8.
11

7 .
10.
70.

422.
1426.
263.

10.
29.
33.
14.
92.

114,
01.,
12.
16.
96.

532,.
1220.

75.
0.
0.
0,
0.
0.
1.
1.
0.
1.
3,
1.
0.
0.

0.
I.
0.

1.
7.
2.
0.
12.
0.

47,

0.

0

4.
-7.

11.

10.

9.
12.
47,

9:35,
1572.

132.

36,.
23.
14,
rr.

139,
46.
6.

10.
137.
592.
1250.

42.
1.

0.
0.
3.7

1,
0,
0.
0.

5.s

0.

0.

0.
4.

0.

71.

0-

1.
17.
0.
0.
2 .

0.

0.

1.
4.
4.

7.
11.
09.

0.1.
19.
31.
19.,

66.
tro.
34.
12.
17,.

111.
652.

26.
0.
0.
1.
0.
0.
1.
0.
0.
0.

.

0.
0,.
0,

131

0.
0.1,.
0.
0.

1,

70,

1.
2.

31.

1,1

0.
70,

10.

14 1,

57

1.42

754.

1A,

11.
05.

70.

10.

142.

24.

.

.a

t5.

2.

0.
0.

14.

11.
1,
0.

0.

0,



f, E 1-I E R A 1. A L. P H A C N C FR Y
Rev, 1,10

DATA REDUCTION REPORT

SAMPLE
F946 sCO/COMP/tG

FilU ID: SD2?14.SPC

A N A I. Y I 9

on. 2/ 9/90 R 00 0
r/Cjormnlru nulbo r 2/ 1
iI*. 30000. Sac

PEAK ANAL.Y IS

I D
1

e 2
3
4
5

-6

P p r, K
Initin )

4.2
1394 . 2

02.9
57.9
21.9

4.0

hei thi.
Fi nl

4.2
1914.0

05,9
57.7
23.3

2,6

Peak VentIr
Init.i.rl Finr

460,114 460.114
357.234 357,234
299.394 299.394
262.057 262.057
227.770 227.770
172.563 172.56%

1i1i
20.
20.
20.
20.
20.
20.

rWNM
tiaI F S
000 16.
000 12.
000 24,
000 7.
000 6.
000 59.

rib I
820
oil
183
005
104
090

Irig
14.
10.
10.
10.
10.
10.

Tau
t.i vl Final
000 1%,274
000 5.995
000 2,399
000 2,100
000 2.41E
000 4.025

PEAK RESULTS

Peak
ID
1
*1

-r

I sot a

Pu23
Pu23O
Av241

- 5 Pu2%9
PuN240

AEA Peal, Centroid
Frar. . *Ex Ob a Diff. FWHM
0.0021 6.275 0.08
0.R071 5.756 5.754 0.002 0.06
0.0686 5.499 5.402 0.017 0.07

5..400 5,482 -0.002
0.023 5.311 0.03
0.0096 5.143 -.116 -0,003 0.07

5.144 5.146 -0.002
0.0043 4.701 4.006 -0.105 0.20

Count
Rate c/a

008

2.72

1.12
0.30

0.17

Activitv
d/im uCj/ea
0.37 0.166E--6

159.50 0.719E-04
16.00 0.757E-05

0.580C-05
5.00 0.225C-05
1.69 0.759E-06

0.7S9E--06
0-00 0.3795E-06

DETECTOR CALIBRATTON
-Enerinu(MEV) = 4.075 + (0.0047)*tlbannel

Enru' rcsnIe (MeV): 4.075 TO 6.482
Erficini, m 0.2250 Cl/DPM

TOTAL. COUNT DATA:

It Ifi
Raw npectrum
Smoo1rted
Comporite fit
Re.; Ldual

Total
19661.0
19661.0
19034 .

-. 1 73. 1

7 Ri.overv
100.000
100.000
100,880
-_0.090

Analvted bu?
VR

132

S..~..-.

Cunted
D) r. t r t. o
Count t



R-w Patn fubr for
1

21
31
41
51
.t

91

91
.101
111
121
121
141
151
161
171
181
191
2M3
211
221
231
241

261
~'271
281
291

'301
311
321
37,1

'341
351
361
371
31
391
401
'11

131
'!41
451
461
'171
481
491
511 4.,

0.
i.,
0.

0.
0.
0.
0.

J, 4

0.
1.
0.
F.
1.

2,
1.
0.
0.

0.
0.
0.
3.7

14.
10,
10.
29.
'1.
14.
14.
41.
49.

10.
21 .

205.
786.
684.

0,
0.
0.
0.

0.

0.

0.
0.
0.

0,
0.
0,
0.
0.
0.,
1.
0,
0.
I.
0.
0.

20 .

9 ,
1.
0,
1.

*5.

-. I

4.
13.
9.
6,

25.
52,
10.
27.
:14.
48,
6,
6.

44.
290,
904.,
536.

0,
0,

.0.
0.

0.
0.

0.
0.,

0.,

0.
0.

0,
0.
0.
0.
0.
1,

14.

1.
0.
0,
3.
0.

0.

0.

3.7

75 .
1.

913,

0.

.
0.

6.
15.
14
6,

52.,
10.
30.,
39.
34.
7,
9.

35. h

257.
913,
405.

.,

0,

0.

0,.
0.
0,
0,

., .

S.

0*,
0.

0,
1.

1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.

In.

3.)
1,

1.
'1,

26,
0.
S.

3.
13.
12,.

24.
33,
18,
26.,
40.

5, 

.1.

38.
334.
1004.
266.

0,.
0.
0,
0,.
0.

0.
a.
0,.
0.

.

Se,

0.

0.

0.
0.
0.
0,
0.
0,

0.
0.
7.
1.
1.,

4, .

0,5.

1.

0.

3.5-,

1.

10.

3.

.

16.
4,.

10.

38,

7.
12,
'16.
41,.

19.
0,.

0,
0.

1.
1.

0.
0 .
0.
0.

0.
0.
0.
0.
0,
1.
0.
0.

1,
1,
0,.
1.
0.
3.,
0.

38.
26,
17,.

51.
24.

67.
24,

51. 

116.
120.

06.

20.
0,.

0,.

0,

1,

0,

0.

133

0.
1,
0.
1.,
0.

0,
0.
0.

1.
0.
1,
.,

1,.
0,.
0,
1,.

S.

0.
4,

*5.

10,
15.
4,.

17,
26,
ta.
13.,

1.9.
4.

12,
64.

550.,
1072,.

66.
0.
0.
0.
1.
0,
0.
0.
0.
;i.
4.
0.
0.
0.

2.
it.
0.
0.
1.
0.
0.
0.
0,
1.
S.

0.
0.
S,
.1.,.
1 ,
1.

S.,

1.
4.
6.

15.

14.
25.
19.
17.
75 U

42.
7,.

.5.

17.
101.
997.
1028,

1.

0.
0.

0,
1.

1.
0.
0.

2.
0.
1.
7.
0.
0.
0.
0.
0.
0.
1,
1.
1,
1,
1,.
0.
S.

9.
23.
1,

21,.
20.
20,.
13.
27.
44.,
11,

7.
16.

127.
603.
939.
16.,

0.

0.

0.
0,

0,.
0.

0,
0.
0.
7.
0.
0.
1.
1.
0,
0.
0.
1.
1.
1.
0,

0.
9,

0'

0.2.
15.
10.
7.

12
40.

10.
36,
48.
8,

15.
i8.

133.
/,87.
011,

9.

0,

0.
0,
0,
0.

AF~A Srpectrum! SP:SD271 4.SPC



SPECTRUM SP2711.SPC

''LCECND: RAW = .... MODELEI PEAKS r 1,2r..t ETC

6

6
4

1

3
;I,

66

6
6~

I

5

-4
3
3

3

.. 3

.4

U)
V.

a,* * * * * *I *.~.

***,****,***,*b,,***,*******,* ***

a.
I"

.. . .. . ..

2~,

134
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G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
F-923 SEG.COMP#9 PU

Fil ID: SD5534.SPC

Counted on: 2/10/90 (13: 0
Detector/Geometru number: 5/ 1
Count iwe' 30000. Sec

PEAK ANALYSIS

Peak
ID

1
2
3
4
5
6
7

Peak
Initial

6.5
1765. 0

148.0
247.5

3189.0
28.3
10.6

heioht
Fina

6.
1811.

151.
48.

3200.
20.
10.

1
6 469.732
2 358.845
0 301.609
3--264.708
6 229.6:4
1 150.171
3 25.333

PEAK RESULTS

Peak
ID Isotope
1
2 Cm244

Cm243
3 Pu238

- Aiim241

- C

5 Pu239
Pu240

6 Ne237
NP237

7

AEA
Fract.
0.0012

Peak Centroid
Exr. Obs. Diff.

0.3499 5.796
5.786

0.0377 5.499
5.430

0,0049
0.5923 5.143

5.144
0.0118 4.640

0.00.23

6. 309
5.776 0.020
5.776
5.502
5.502
5.324
5.156
5.156
4.776

0.010
-0.003
-0.022

-0.013
-0.012
-0.136

4.781 4.776 0.005
4.175

FWHM
0,05
0.05

0.06

0.02
0.05

0,62

0.08

Count
Rate c/m

0.11
32.87

3.54

0.46
55.64

1.10

0.22

Activitu
d/m uci/ea
0.48 0.216E-06

139.99 0.631E-04
0.864E-04

20.96 0.944E-05
0.723E-05

1.96 0.884E-06
236.98 0.107E-03

0.107E-03
78.41 0.353E-04

0.244E-05
0.92 0,415E-06

DETECTOR CALIBRATION
Energw(MEV) = 4.054 + (0.0048)*Channel

Eneriv ranse (MeV): 4.054 TO 6.511
Efficienricu 0.2348 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Ret; i dua 1 s

Total
46679.0
46677.3
46974.4
-297.4

% Rccoveru
100.000
99,996

100,633
-0.637

Analuzed bu -
DM

I

Peak Lunter
Initial Final

FWHM Tau

469.732
358.815
301.609
264.708
229.684
150.471
25.33 .3

Ii Iit ia I
16.000
16.000
2.0.000
12.000
20.000
.2.000

20.000

Final
I I.095
10.478
11.840

- 3.723
10.406

128.608
15.914

Initial
8.000
8.000

10.000
6.000

10.000
16.000
10.000

Final
6.629
4.652
3.146
4.809
5 .258

31.450
5.018

135



SPECTRUM SD5584.SPC
1 LEGEND: RAW = .... MODELED PEAKS lr2r..r ETC 11870.1

* * .44 .. 4.. ... .....

..... .... ..... ... r

.5

5



Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201

221
231
241
.251
261
T 7 1
281

301
311
321
331
B41
351

--361
371
381
91

401
411
421
431
441
451
461
471
481
491
511

for AEA Spectrum:Data flumr
0.
1.
6.
3.
1.
1.
1.
1.
0.
0.
1.
1.
4.,
3.

14.
17.
6.

10.
16.
14.
23.
174.
993,
1597.

20.
12.,
27.
13.
23.
49.
97,
18.
3.

19.
174.
629.
905.

0.
0,
0.
1.
0.
0.
0.
0.
0.
4.
4.,
0.
0.

S0.

0.
3.
8.
2.
1.
0.
1.
1.
0.
1.
0.
1.
0.
3.
9.

15.
5.

10.
1i.
17.
30.

210.
132.
479.

9.
13.
17.

4.
27.
52,
83.

7.
9.

24.
204.
739.
605.
1.
0,
0.
0.
0.
0.

O.
0.0,
0.
2.
4.
0.
0.
0.

0.
4.
5.
2.
0.
3.

3.
0.
5.,
1.
3.
0.
5.

4,
10.
14.
11.
1 1
10,
12.
43.

275.
1223.
1178.

9.
18.
23.
17.
20.
64.
60.

7.
13.
2..

206.
769.
577,

2.
0.
0.
0.
1.
1.
0.
0.
0.
0.
4.

.0.
0.

0.
4.
6.
1.
2.

1.
3.,
0.
0.
0.,
3.
4.
4.

10.
9.
2.
8.

19.
23.
51.

345.
1432.

926.

17.
18.
12.
31.
48.
75.

7.
6.

47.
245.
816.
396.

0.
0.
0.
0.
1.
1.
0.
0.
0.
1,
1.

0.

137

SP:SD5584.SPC
0. 0.
2, 1.
4. 5.
0. 1.
2. 1.
1, 1.
1. 0.
1. -+

1. 0.
0. 0.

1. 0,
3. 6.
4. 10.

16. 17.
10. 8.

6. 9.
7. 7.
7. 13,

17. 15.
57. 68.
%76. 469.

1568. 1587.
616. 420.

10. 7.
24. 16.
-25. 34.
9. 7.

32. 38.
63. 55.
65. 51.
S. 12.
7. 7.

30, 51.
297. 356.
898. 973.
251. 1144.

0. 0.
0. 0.
0. 0.
0. 0.
0, 0,
1. 3.
1. 0.
1. 0.
1. 1.
7. 3.
1. 0.
0. 0.
0. 0.

2.
4.
8.
1.
1.

3.,

2.

0.
1.
7.,
1.
3.,

2.

90.

5.
14.

6.
10.

7.
10.

90.
526.

174:3.
238.

7.,
17.

14.
9.

34.
0C.

38.
0.

15.
69.

425.
952.

78.
0.
0.
0.
0.
1.
0.

0.
0.
0.
6.
1.

0.

3.
3.
6.
1.
2.
0.
1.
1.
3.
1.
0.

1.
4.

19.
7.
4.

10.
11.
18.

100.
648.
1851,
134,

10.
18.
14.
13.
33.
68.
25.
10.
8.

61.
476.

1030.,
35.,
0.
0.
0.

1.
1.
0.
0.
0.
1.
1.
1.
0.
0.

3.
3.
1.
0.
1.
0.
1.
1.
1.
0.
1.

2.
4.
6.

16.
9.

12.

14.
21.

109.
727.

1869.
CS.
10.
19.
19.
11.
51.
95.
23.
8.

16.
110.
557.

1016.
18.
0.
0.
0.
0.
0.
0,
0.
0.
3.
2.
0.
0.
0.

3.
6.
4.
0.
1,
0.
1.
0.
1.
9.
1.
3.

9.
12.

4.
9.

14.
17.
28.

165.
881.

1874.
35.
14.
23.
21.
16.
44.
66.
19.

7.
13.

115.
611.
945.

5.
0.
0.
0.
0.
1.
0.
0.
0.
2.
4.
0.
0.
0.

I
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G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
F-924 SEG.COMPt10 PU
Fil2 ID: SD6020.GPC

Counted on* 2/10/90 @13: 0
Detector/Geometru number: 6/ 1
Count Lime: 30000. See

PEAK ANALYSIS

Peak
ID

1
2
3
4
5
6
7
8

Peak heiaht
Initial Final

6.4 6.5
2156.9 2209.9
292.4 303.6
743.3 129.4

5166.4 5223.6
54.1 46,7

3.9 3.4
37.1 38.0

PEAK RESULTS

Peak

1
Isotope

2 " Pu236
Cm243

3 Pu238
Aii241

4
5 Pu239

Pu240
6 Np237
7 U 235
8 U 238

AEA
Fract.
0.0008

Peak Centroid
Exr.

0.2836 5.756
5.786

0.0452 5.499
. 410

0.0076
0.6455

0.0109
0.0020
0,0044

5.143
5,144
4.781
4.396
4.200

Ob".
6.302
5.771
5.771
0.500
w.500
5.317
5.156
5.156
4.768
4.482
4131

Diff I

-0
0

-0
-0

-0
-0
0

-0
0

015
015
001
020

013
012
013
086
019

FWHM
0.05
0.05

0.05

0.01
0.05

0.24
0.36
0.05

Count Activitu
Rate c/m d/m uCi/ea

0.12 0.60 0.269E-06
42.31 215.10 0.969E-04

0.130E-03
6.74 . 46.65 0.210E-04

0.161E-04
1.13 5.63 0.251E-05

96.31 479.86 0.216E-03
0,216E-03

1.63 9.32 0.420E-05
0.30 2.63 0.118E-05
0.66 4.25 0.192E-05

DETECTOR CALIBRATION
Eneraw(MEV) - 4.044 +

EnerAw ranrse (MeV)*
Efiicioncu 0

(0.0048))Ciannel
4.044 TO, 6.502

.2007 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
73958.0
73957.2
74596.1
-633.9

% Recoveru
100.000
99.999

100.1863
-0.864

Ancluzed bu -
iM

FWHMPeak
Initial

470.357
359.683
303.304
265. )47
231.491
150.834
91,149
28.458

Talucenter
Final

470. 357
359*603
303.304
265 , 047
231.491
150.834
91 . 149
20.458

Initi l
20.000
20.000
20.000
12.000
20.000
24.000
!j2.000
20.000

Final
11.326
10.960

-9,959

3.064
11.156
50.937
74.819
9.550

Initial
10.000
10.000
10.000
6.000

10.000
12.000
26.000
10.000

Fi
2.
4.

4.
4.

19.
1.
3.

na 1
143
365
718
075
032
747
.183
976

138



SPECTRUM SD6020.SPC
LEGEND: RAW = .... MODELED PEAKS = ir2r..r ETC 18376.7

r5
* . . . . . .4

r-

L*.. .*. . . . . ....... .. ...... . . .........*..........* . 5
... ...... .,......

.. ..

3

.. 2 ~........... 2..

S..2

1
1. 139

I.

'~1



Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201

11
221

.231
241

261
e71j
281l
291
301
311

321
331
-41
351

-- 6 1
371
T8 1

401
411
421
431
441
451
461
471
481
491
511

AEA Srectrum:Data Dump for
0. 0.
6. 6.

10. 14.
24. 14.

0. 1.
0. 1.
4. 3.
0. 5.
1. 1.
2. -.
2. 2.
0. 5.
2. 1.

10. 4.
17. 21.
22. 37.
13. 9.
11. 14.
13. 8.
21. 27.
49. 74.

256. 340.
1299. 1518.
2941, 2875.

139. 86.
30. 22.
35. 45.
31. 19.
23. 32.
94. 91.

150. 179.
2-4, 17.
11. 13.
43. 39.

196. 210.
801. 856.

1171. 1030.
9. 5.
0. 0,
0. 0.
0. 0.
0. 0.
0. 1.
1. 0.
0. 0.
0. 0.
3. 3.
6. 2.
0. 0.
0. 0.
0. 0.

0.
4.

17.
11.

0.
0.
1.
0.
3.
3.
1.

7.

29,
11.
12 .
13.
29.
69.

418.
1782.
2664.

31.
30.
61,
11.
13,

102.
179.

12.
17,
56.

261.
894.
903,

1.
0.
0,
0.
0.
0.
0,
0.
0,

0.
0.

SP:SD6020.SPC
0.
6.

19.
6.
1.
1.
1.
0.
1.
0.
1.
1.
3.,

14.
23.
123.

8.
15.
15.
26.,

102.
486.

1943.
2333.

38.
25.-

59.
17.
33,

131.
165.

9.
7.

77.
355.
936.
655.

1.
0.
0.
0.
0.
0.
0.
0.
0.,
4.,
2.
0.
0.

0.
9.

26.
6,
1.
1.
0.
1.
0,
3.
2.
3.
6.

17.
27,

9.
16.
14.
31,

105,
571.

2118.
1932.

24.
32.
54.
13.
50.
98.

148.
15.
15.
51.

:361.
1031.
469.

0.
0.
0,
1.
2.
0.
1.
0.
1.

2,
0.
0.

0.
9.

20.
1.

2.

1.
4.

2.
1.
4.
0.
7.

10.
30.
21.
10.
is,
19.
33.

122.
670.

2329.
1525.

10.
36.
44,
14.,
45.

134.
133.

6.
16.
88.

430.
1087.
330.

0.
0.
0.
0,
0.
1.
1.
0.
1.
3.

-0 t.A -4---.

1.
10.
24.

2.
1.

3,
1.
3.
6.

10.
13.
32.
11.
17.
15.
14.
26.

160.
809,

2559.
1092.

11.
43.
53.
24.
62.

139.
104.

9.
21.
92.

497.
1150,
S208.

0.
0.
0.
0.
0.
1,1
0.
0.
2.
4.

0.
0.
0.
0.
0.

2.
2.
1.

0. 0. 0.
0. 0. 0.

1.
1.
1.
0.
0.
1.
4.
0.
0.
0.

5. 2.
10. 11.
20. 25.

1. 1.
2. 1.
1. 1.
1. 1.
2. 1.

0. 2.
1. 3.

6. 10.
15. 13.
27. 28.
17. 16.
12. 10.

7. 14 .
11. 13.
22. 44.

183. 215.
847. 1060.

2/97. 2926.
759. '132.

12. 15.
48. 42.
41. 34.
21. 23.
67. 74.

130. 127.
102. 69.

8. 12.
26. 23.

112. . 150.
544. 659.

1182. 1253.
117..- 5 5.

0. 0.
0. 0.
0. 0.

140

4.
11.
15.

1.
1.

3.

2.
9

29.
0.
1.
2.
4.

14.
29.
10.
15.

129.

24,
62.

256.
1219.
2917.

274.
24.
41,
32.
16.
89.

144.
45.
11.
33.

160.
708.

1170,
30.

0.
0.
1.
0.
1.

I2.3.
0.

0.
1.
3.
0.
0.
0.

- I-. - I 1-T . I



n E N E R A L A L P HA . N E R GY
Rev. 1.10

A N A L Y S T S

DATA RIPUCTION REPORT

SAMPLE
F--949 9 r.COMPtII PU
Fill TDI 903954.9PC

ronortcd on? 2/11/90 21I 0
netlrctonr/ ettru mb.r2 3/ 1
Count tiie ., 30000. 9er

PEAK ANALYSTS

II) . tin]
1.. 0.4
T 189t.2

4 90.6
5 149.1

Iii d
r na

10.0
1910. *

t41. . 19710

t,51.5

Peak r. n)ter I
Yriti n) Final

471.543 471.543
359.114 359.114
201 .260 301 .260
264.610 264.610

?. 4 17 229.417

111i

20,
20.
20.
20.

ridH
tiaI rinal
000 13.2102
000 13.459
000 13..4
000 8.169
000 10.61'1

PEAK RESULTS

Peak Centroid
Em , Oc, , Ii f f FW4MN

6.283. 0.06
5.756 5.744 0.012 0.06
5.430 5,466 --0,036 0,06
!.480 5.466 0.011

5.290 0,04
5.121 0.05

Count
Ratc. (,/N

0. 19
7 5.s06
2.51

1.29
2, 49

Aoti vt
d/1 uin/Ca
0.96 0.430C-06

1P.69 0.BIflE-04
17,54 0.790E-05

0. 59 7E -05
6.41 0,289F-o5

12,35 0.556E-05

IlETECTOR CAL] ItRATION
Enerau(HEV) - 4,020 + (0.0040)tChannel

Enerifu ranuie (IV) 4.020 TO 6.477
Etf.iciencu 0.2014 CPN/DPM

TOTAL COIJNT PATAI

Item
RDW rr-eyt rum
Smoothed
Co to i t v
Residajnln

fit

Totit]
21109.0
21107.7
21170.5

-62. 9

Anifl t zed

7 Rvrcttrver,
100,000
99,994

200.291
--0. 290

DM

IT
- 1

-I

Tau
In ti al
10.000
10.000
JO .000
10.000
10.000

F na 1
6,409
7.396
2,603

. 755
7,113

TI.totait

P'276
Th22F)
Am241

1A)A
Fract.
0.00415
0. 0469
0. 0593

0,0305
0. 0588

141



) a 1 ! -.4

.1 ** . *. I~ .. - :4 4 i4 L4 A W WJ 'A 4 43 3 3J 3 3J *3 3 3 3- -
' M .j -4 .'A J13 0 M 14I3'A. t4J !3 3 . o 4i :4 - : 3 0 -

0 0 0 N! :3 0> 0 0 0 0Z 00

0 0'4.' 00 0 10 0 0

.5

'3
a

.4~

-4

0 'a ±3 .) '.30 0 ' 0 0 00 .).1
. . .. . . . . . .

0- 0 t3 3' !.) 0 -0 0 'a 0 0 0 3'

0 w a' 0 .0 0 0 0 0 .0 0
. . .. . . . . . .

.) 0) A q 0 0 ' '-& ! 0 0 0 :3
. . .. . . . . . .

0- 0 - 5 ri 'a 0c :4 !.3 0 0z 0' 3
. . .. . . . . . .

0C ' '2 -00 0 0 0D 000

0z 0 0 '4 !j 0 10 0D 0 0z 0 0

'0
±3

:12

NJ

C'

3''3

'4

A

'3:4
:13

'3

C
-5
'4

'-a

-a

a

'3

13
-.9
-4

-4

NI

a
NI

±3 0 *S

.5'30

A 0

'3)

.53'
±3

~4 Ni

'03-
to-s
-- 3

-A -'.::3-t J ZO:A
-- . . . . . . . . .

s-a 4 t4J !J*a S±
'-'±30 '0±~' - 3'

'-a
'3

53

0

'3

.s 4 3. -c '3 -. 3'4 0 0

. L. . a . . . .5 . .

L4 :4 U -- -4 'J 'a

o~ 0 j o !jN 0 30 tj1! '4 1

V! 3 h 13 Ll Ui

. . .a .a . . 3 .

'3 t. L4' ± 0 0 '30 0

- - - - -3 - -'-

3' ,3 a t ' '40 3 A 4 0U
Ln L. M a

C'

'-a

14-

. . .. . . . . . . . . . 9

4 1) 3 0 4 0 0 0 0 SA

3' 00 '3'- 'a 'aO 0 0' 0-00 00

~ 4 a0 ' .J'a00 a0 0 00D. 0 00

C

3

0 .4313 3 'a 1300±3 ' 000'a 0 0
. . . .. . . . . .a

- -o-0- - - -3- -0-0- - - - -

!J ',4

. .. . .a. . . . . . . . .

. .J 0 0 0 . .3 0 . .a 0 0 .a .a 0 0 0 0 .

Li
:4
'3

.5

'A
-I,
C)

0 'a !3 " O 0 - i 03lc 0 - a- 000 !3 '- -1 .
. . . .. . . . . . . . . . . .

'49-a -CI-' ijij-.-' D

H

N)

) II A..

C



9PECTRUJM S3P954.SPC
1. LECfEND? RAW " ... MODELED PEAKS I 2s . ETC

.5,

a,44

.5
* . * , , * 4b**~~~4 * * tie iceD.

2
.5

* C * * * *'.
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A L P H A r N r R G Y
Rev. 1,10

DATA REDIJCTION REPORT

SAMPLE
F950 SEC/COMP/t12 PU
File 10 8D3946.SPC

Counted on? 2/ 9/90 R 0: 0
Det-eor/Crmt.ru numberi 3/ 1
Count t[ie? 30000. Sec

PEAK ANALYSIS

Peak center
Initial Final

357.t40 357.,40
300.354 300.354
262.412 262.412
223.100 228,100
150.400 150.480
126.257 126.257

FWHM
Initial Final
24.000 14.662
24.000 12.967
12.000 5.250
24.000 13.601
80.000 2,000
0.000 0.302

PEAK RC Il.TS

Pu;#k Ctr oid.
Exm. Obr,. lit?.,
5.756 5,739 0.018
5.4%0 5.462 -0.032
5.480 5,462 0,01P

5.279
5 .115
4.742.

4,640 4.626 0.014

FWHM
0.07
0,06

0.03
0.07
0.01
0.00

Count
Rate c:/m

37.09
5.40

0,78
4% . 06
0.32
0,02

d/m,
191.98
30.29

3.85
213. 81

1.59
1 .25

Artivit'
ufi/ea

0. 865E-04
0. 172E-04
0. 1Z3E-04
0. 173E-05
0.96,E-04
0.715>-06
0. UrSC-06

DETECTOR CAIIBRATION
Enjtr3uu(MEV) - 4,020 + (0.004)*Channel

Enerws rane (MflV): 4.020 TO 6.477
Efflicenci - 0.2014 CPM/DPM

TOTAL COUNT DATA?

It.em
Raw spectrun,
Smoothed
Cnmp05it.e fr
Retsiduuls

Tota I
43612.0
43611.1
43772.9
-161.13

7 Recoverv
100,000
99,998

100.369
--0,371

Analized b. .
VR

144

1

:3.

S

P (Uk h
Ini at.
1946.0
245.9
321.6

2343.9
5.2
1.6

hIiriltt.
i nali

1950. 5
249.9
69.1

2333.2
8,2
0.9

Peak
ID

Ini
12,
J2.

6.
12.
40.
4.

Tau
ti a
000
000
000
000
000
000

Final
3.261
4,179
6.220
8.431
0,200
0 . 057

Isot.opre
Pu236
Th228
Am241

ArA
rract.,
0. 4320
0.0625

0,0009
0.4919
0.0037
0.0003N'237

G E NF RiAL A N A L.Yf'I S

1-1 .-1



Rtw fR. P

21
31
I1I
51
61
71
81
9

101
111
121
133
141
151
161
171

191
203
211
221
231
241
251
261
1.71
2B1
291
301
311
321
331
341
351
361.

-371
381
391J

401

421
4%1
441
451
-162
471
A181
492
5112

nt DumP for

2,

0. 2.
1. 1.
1. 0.
0. 1.
0. 2.
0, 0 .
0. 2.
1', 0,.
2. 0,

2, 1.

26 . 11 .
90. 1109

7. r9..

36, 2. ,12. 10.

1. 4.

06. 4.)

0. 2.
4, 4.

26. 21.
164. 136.
902. 2109,
1017. 829,

36. 21,

23, 16,
27. 36.
12. 10.
30. 40,
1)6. 00,
123. 141.

62, 9,

24, 15.
169. 210,
044, . 914,
826. 722,
30. 14.,

-. . 0,.
0, 0.
0. 0,
0. 0

1. 0.

3. 2
0, 0.

ArA SI'evt.rul'

0.

1.

i.

7.

0,
1,
1.

2,
30.

.4.

3.7
1. 7

15

7,

1,

S4,
4.
7.

224,
1134.
709.
1 6.
20.
30.
4,.

34.
107,
115,.

7,
1.

24,
290,
957.,
.60.
14,
0.

0,
0.

0.

0.

0,

0.

0.

0.
0,

10.
A.
9.

22,

11.

2.
91,.
r.

7.

4.
3.

33401047

4 60:

1198,.
-89,.

9.
26.

1 1
42,
91.,

4.
34.

33,3,
1047,
460,

6,
0.
0.
0.
0.

PISfD3946,SPC

0.
1.

0,

1.
0.
1.

1.
42.

34,

402.

1.

0,
i ,

7

3.
6.
1.

-7.

6,

31,

0.

42.
3941,

402.
1
25.
29,
10,
43.
21.
73.,

S.

6,
31.

347.

1.

0.

0.

1, 1,.

.0, 0,.
0. 1.
1, 0.
0, -,5-
0, 0.
2. 0,.
1, 1.
1. 2,.
7. 1,.
4. 5.
1. 0.
0. 2,
0. 2,
1. 1.
4, 2,
3. J0.
7. 7,

47. 66.

43. t.
22. 16,
2P. 21.
12. 14.
44, 69.
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT HW38316
PROCEDURE/REV LA-220-101/C-0

TECHNOLOGIST M. Franz
DATE 02-21-90
TEMPERATURE N/A

STARTING TIME 09:30

ENDING TIME 19:30
CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Initial LMCS Check Std F0921

2 Reagent Blank F0922

3 Sample Composite 6 F0923

4 Duplicate Composite 6 F0924

5 Spike Composite 6 F0925

6 Final LMCS Check Std F0926

7

8

9

l0

11

CUSTOMER ID:CORE 6 COMPOSITE

Strontium Analysis

Fusion Dissolution

(*) Sample is prepared as a
dry mount.

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.

LMCS Check Std 106B44/ 1 mL * N/A

Spike 106844/1 mL F0923/ 50 uL * N/A

SST-102 Rev. F 9/7/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: Stronium

PROCEDURE: LO-508-002 REVISION: A-2

INSTRWENT: Detector #10 PROPERTY NUMBER: WA38316

TECHNOLOGIST: R. A. Jones PAYROLL NUMBER:

DATE: 5-21-89

CALIBRATION STAWOARD ID: 48B16G; 48B16J; 48B16L

ANALYTE CONCENTRATION: 36760; 58980; 112700 cpm.
TYPE OF CALIBRATION: Efficiency

COMMENTS:

nI-iUi Kev. (uratE) 9/4/VU interim



STANDARD
ID

48B16T

48BI16U

48BIGTV

AVERAGE,

STANDARD
ID

48B166

48B16J

48B16L

AVERAGE,

STANDARD
ID

36B40A6

36B40B6

36D40C5

AVERAGE,

SIZE

1",

1"

1",

1" =

2"

2"

2"
2" =

STD
VALUE

40910

54640

10400:)

0. 4694

STD
VALUE

3676

58980

112700

0. 4005

STD
VALUE

5"

5"

5" = ERR

AVE
CPM'

16834

21718

41592

+i/- ij95y.

AVE
CPM

12460

2(-333

39176

+/- @951.

AVE
CPM

Cp

+/- @95%

DECAY
CORR

1. 16

1. 16

1.16

0. 0171

DECAY
CORR

1. 16

1. i6

1. 16

0. 0101

DECAY
CORR

1. 16

1.16

1. 16

ERR

DECAY CORR
CPM

19610

2 27)

48450

3. 64 %

DECAY CORR
CpM

14514

23686

45636

2. 52 %

DECAY CORR
Cr11

0

o

0

ERR %

EFFICIENCY

0. 4793

0. 4630

0. 4659

ON 05/21/89

EFFICIENCY

0. 3948

U. 4Q16

0. 4049

ON 05/21/89

EFFICIENCY

ERR

ERR

ERR

ON 05/21/89

NEW EFFS FOR DET 10 SrY-9) 1., ()0. 4694 2"1 = 0. 4005)C

56 ERR
----------------------------------------------------------------------------------

C r -9O 4n Ayo% j. I. J IE )



CALIBRATION SHEET FOR ALPHA/DETA SYSTEMS: USINO PROCEDURE LO-508-002

DETECTOR No.

RADIONUCLIDE:
HALF LIFE:
COUNT TINE:
CPM BKG:

STANDARD
ID

48B16T

48B1GU

48B16TV

48B166

48B16J

48B16L

SIZE

SrY-90
10590

DATE

1o
TIME ZERO DATE (HD):

DATE COUNTED (HD):

CALIBRATED BY:

TIME COUNTS i

0 DEG.

1 05/21/89

1 05/21/89

1 05/21/89

2 05/21/89

2 05/21/89

2 05/21/89

5

5j

5J

84795

107308

208878

62088

102092

192834

RA JONES

COUNTS @
90 DEG.

84166

108714

200713

62802

101782

198242

13977

16309

HD 0 = 09/25/44

COUNTS @
180 DEG.

84768

109687

210979

61690

101676

197051

COUNTS I

270 DEG.

83389

109090

211700

63053

101546

195835
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT WA77390
PROCEDURE/REV LA-438-101/C-2
TECHNOLOGIST S. C. Lai
DATE 02-14-90
TEMPERATURE N/A
STARTING TIME 08:00
ENDING TIME 15:00

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Inital LMCS Check Std F0921

2 Reagent Blank F0922

3 Sample Composite 6 F0923

4 Duplicate Composite 6 F0924

5 Spike Composite 6 F0925

6 Final LMCS Check Sd F0926

7

B

9

10

11

CUSTOMER ID:Core 6 Composite

Technetium Analysis

Fusion Dissolution

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECONID BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.
LMCS Check Std 14BB39/250 uL 20 mL

Spike 148B39/250 uL F0923/500 uL 20 mL

SST-102 Rev. F 9/7/90 Interim
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SST-103 Rev. (Draft) 9/4/90 interim

153

-1 . 1. 1 I

Single Shell Tank
Calibration Record

ANALYTE: TC-99
PROCEDURE: LA-508-121 REVISION: A-0
INSTRUMENT: Beckman Liquid Scintillator PROPERTY NUMBER: WA77390
TECHNOLOGIST: R. A. Jones PAYROLL NUMBER: 65801

DATE: September 19, 1988

CALIBRATION STANDARD ID: Packard 6008502 #2

ANALYTE CONCENTRATION: See Attached Calibration Sheets.
TYPE OF CALIBRATION: Quench Curve

COMMENTS: Quench Curve
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT N/A
PROCEDURE/REV LA-505-151/A-0
TECHNOLOGIST J. A. White
DATE 4-30-90
TEMPERATURE N/A

STARTING TIME 8:00
ENDING TIME 15:30
CHEMIST S. A. Jones

DESCRIPTION LAB ID
1 LMCS Check Std N/A

2 LMCS Digested Std F0575

3 Reagent Blank F0683

4 Sample 89-076 F0576

5 Duplicate 89-076 F0577

6 Spike 89-076 F0578

7 LMCS Digested Std F0579

8 LIMCS Check Std N/A

9 Sample Composite 14 F1001

10 Duplicate Composite 14 F1002

11 Sample Composite 6 F0923

CUSTOMER ID:Core 6 Composite

ICP

Fusion Dissolution

DESCRIPTION LAB ID

12 Duplicate Composite 6 F0924

13 Sample Composite 8 F0947

14 Duplicate Composite 8 F0948

15 LMCS Check Std N/A

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIOUOT VOL. & ALQT.VOL. OF STD.

LMCS Check Std 78C11K/5.0 mL 83B83A/1.0 mL 77C11J/1.O mL 1.0 mL

Digested LMCS 78C1 1K/S.O mL 83B83A/5.0 mL 77CI IJ/6.0 mL 50.0 mL

Spike of 89-076 78C11K/5.0 mL 82B38G/5.0 mL 77C111/1.0 mL

Spike (Continued) F0578/0.4986 g 50.0 mL

SST-102 Rev. F 9/7/90 Interim
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ICP Results RAW DATA SUMMARY

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

April 30,1990
LA-505-151/A-0
J. A. White
Acid Digestion
LA-505-159/A-0

Acid Digested LMCS Standard
Reagent Blank

Core 6 Composite
Duplicate of Core 6 Composite

Spike of 89-076
Acid Digested LNCS Standard

Instrument
Starting

LMCS
Standard

Aluminuin
Antimony
Arsenic
Barium
Beryl ium
Bismuth
Boron
Cacdi
Calcium
Cerium

Chromium
Cobalt
Copper
Europium
I ron
Lanthanm
Lead

Li thium
Nagnesium
Manganese
Mercury
Molybdenum
Neodymi um

Nicket
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver

Sodium
Stront inum
Sulfur
Tantalm
Thai ti u

Thor-ium

Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

100.70%
103.07%
114.94%
99.30%
95.99%

106.23%
100.71%
98.69%

102.21%
92.37%
90.41%
94.24%

100.63%
98.16%

103.46%
94.17%

105.09%
98.13%

102.45%
100.16%
105.34%
96.36%
85.78%
97.87%

112.63%
98.37%
95.61%

105.26%
90.12%

102.71%
98.55%

100.99%
106.15%
96.79%

101.95%
102.75%
100.68%
99.79%
83.80%

102.10%
95.92%

100.16%
98.91%

Acid
Digest. Reagent

LMCS BLANK
Standard

% ppM

92.02%
87.00%
99.86%
93.10%
87.90%
94.31%
93.20%
93.70%

143.70%
50.50%
87.60%
95.40%
92.60%
92.70%

128.30%
89.66%
96.71%
88.00%

108.40%
97.50%
89.88%
87.60%
50.50%
94.20%
96.46%
74.68%
3.00%

88.26%
30.04%
91.20%
97.68%
96.30%
95.42%
76.60%
83.48%
87.41%
98.20%
91.90%
69.72%

86.90%
95.20%
88.94%

0.33
0.02 LT

-0.02 LT
0.01
0.00 LT
0.03 LT
0.06
0.00 LT
0.78

-0.08 LT
0.01
0.00 LT
0.01 LT
0.00 LT
0.58

-0.01 LT
0.03 LT

-0.01 LT
0.17
0.03
0.01
0.00 LT

-0.06 LT
0.00 LT
0.10

-0.09 LT
-0.12 LT
-0.02 LT
0.82

-0.01 LT
0.35
0.00
0.14

-0.01 LT
-0.11 L 7
_-0.08 IT
0.02 LT
0.09
0.01 LT

-0.89 LT
-0.01 LT
0.08

-0.01 L T

Wet
Weight
Sample

ug/g

80713
-2012 LT

-387 LT
-37 LT
-13 LT

14919
291
-55 LT

1206
-2932 LT

322
-179 LT
-156 LT

-53 LT
11319
-267 LT
-699 LT
-147 LT
2310
2766

-60 LT
-163 LT

-2552 LT
5634

29753
0

-3352 LT
-1372 LT
14652

-249 LT
131801

323
83 LT

-513 LT
-2385 LT
--2258 LT

-200 LT
-74 LT

-408 LT
-16815 LT

-108 LT
98

-233 LT

Wet
Weight
Sample

Duplicate
ug/g

111659
-1450 LT

-391 LT
43

-13 LT
12799

643
-53 LT

1669
-2515 LT

491
-82 LT

-128 LT
-45 LT

14160
-160 LT
-381 LT
-128 LT
1910
4086

-61 LT
-147 LT

-2180 LT
6348

26261
0

-2914 LT
-980 LT

26507
-215 LT

127425
487
407

-500 LT
-3475 LT
-1993 LT

-186 LT
-39 LT

-420 LT
-12003 LT

-173 LT
126

-185 LT

Spike
LMCS Closing
ACID LMCS

Recovery Digestion

NOT CALC. 96.56%
67.00%
104.44%

9.00% 92.70%
90.60%

NOT CALC. 101.54%
9.34% 92.60%
8.31% 91.10%
17.05% 144.90%

-133.80% 0.80%
23.25% 85.80%
0.73% 86.60%
7.33% 90.60%

94.90%
NOT CALC. 126.30%

39.26% 91.90%
56.37% 103.09%
1.97% 86.20%

42.12% 107.20%
21.19% 97.00%

94.80%
43.03% 91.18%
-97.78% 18.90%
11.29% 90.70%
6.53% 105.20%

-183.40% 44.60%
43.80%
95.04%

53.57% 30.36%
-8.76% 96.10%

NOT CALC. 85.92%
14.69% 96.00%

101.22%
-18.40% 80.42%

91.10%
94.77%

45.14% 94.72%
49.15% 94.68%

73.20%
35.91%
90.90%

13.42% 93.90%
42.85% 92.02%

LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits

160

F0575
F0583
F0923
F0924
F0578
F0579

Standard

99.27%
99.07%
113.03%
97.17%
94.22%

107.22%
98.05%
96.89%
99.95%
90.43%
88.92%
99.92%
98.31%
96.39%

100.84%
93.39%

108.06%
95.95%
99.84%
98.30%

104.63%
94.24%
87.30%
96.04%
114.97%
98.37%
99.90%
103.89%
87.78%

102.54%
96.79%
98.64%

105.85%
95.64%

101.34%
102.26%
98.67%
96.79%
81.87%
107.36%
94.94%
98.31%
96.18%

#

N



ICP Results

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

RAW DATA
Page 1 of 4

April 30,1990
LA-505-151/A-0
J. A. White

Acid Digestion
LA-505-159/A-0

Acid Digested LMCS Standard
Reagent Blank

Core 6 Composite
Duplicate of Core 6 Composite

Spike of 89-076
Acid Digested LMCS Standard

F0575
F0583
F0923
F0924
F0578
F0579

SST-1 SST-2

Starting
LMCS Standard

Instrument Recovery
Standard

ppm %

SST-3

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmiuli
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Motybdenum
Neodymi um
Nickel
Phosphorous
Potassium
Samarium
Setenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
That Litm
Thorium
Tin
Ti tanim
Tungsten
Ur an i um
Vanadi um
Zinc
Zirconium

Dilution
Factor

161

10.31

9.93

10.07
9.87

10.22
9.24
9.04
9.42

10.06

10.35

9.81
10.25
10.02

8.58
9.79

24.59

53.22

9.82

47.18
52.65

9.56

10.27
24.64
10.10

50.34

10.02

1.00

51.48

51.15

1.00

50.35 100.70%
103.07%

57.47 114.94%
99.30%

9.60 95.99%
106.23%
100.71%
98.69%

102.21%
92.37%
90.41%
94.24%
100.63%
98.16%
103.46%
94.17%
105.09%
98.13%

102.45%
100.16%

26.34 105.34%
48.18 96.36%

85.78%
97.87%

56.32 112.63%
98.37%

95.61%
52.63 105.26%
45.06 90.12%

102.71%
98.55%

100.99%
53.08 106.15%
48.40 96.79%
50.98 101.95%

102.75%
100.68%

49.90 99.79%
20.95 83.80%

102.10%
9.59 95.92%

100.16%
49.46 98.91%

1.00

4.60
0.87

# 4.99
0.93
0.88
4.73
0.93
0.94
1.44
0.51
0.88
0.95
0.93
0.93
1.28
4.49
4.85
0.88
1.08
0.98
2.25
4.38

# 0.51
0.94

# 4.82
1.87
0.03
4.41
1.50
0.91
2.44
0.96
4.77
3.83
4.17
4.38
4.91
4.60

# 1.74
-0.68 L T
0.87
0.95
4.45

10.00

LMCS
Acid

Digestion
Standard

ppm

Reagent
Blank

Acid
Digestion
Standard
Recovery

x

Digestion
Weight
Volume
Sample

Dilution
Three

ppm

92.02%
87.00%
99.86%
93.10%
87.90%
94.31%
93.20%
93.70%

143.70%
50.50%
87.60%
95.40%
92.60%
92.70%

128.30%
89.66%
96.71%
88.00%

108.40%
97.50%
89.88%
87.60%
50.50%
94.20%
96.46%
74.68%
3.00%

88.26%
30.04%
91.20%
97.68%
96.30%
95.42%
76.60%
83.48%
87.41%
98.20%
91.90%
69.72%

86.90%
95.20%
88.94%

0.33
0.02

-0.02 LT
0.01 LT
0.00
0.03 LT
0.06 LT
0.00
0.78 LT

-0.08
0.01 LT
0.00
0.01 L T
0.00 LT
0.58 LT

-0.01
0.03 LT

-0.01 LT
0.17 LT
0.03
0.01
0.00

-0.06 LT
0.00 LT
0.10 LT

-0.09
-0.12 LT
-0.02 LT
0.82 LT

-0.01
0.35 LT
0.00
0.14

-0.01
-0.11 L T
-0.08 LT
0.02 LT
0.09 L T
0.01

-0.89 LT
-0.01 LT
0.08 LT

-0.01
LT

1.00 1.00



ICP Results RAW DATA
Page 2 of 4

0.00286 g/lt
0.5720 g
200.00 mL.
Sample

Almin 
Antimony
Arsenic
Barium
Beryllium
Bisnuth
Boron
Cadmiu
Calcium
Cerim
Chromium
Cobalt
Copper
Europium
Iron
Lanthanwi
Lead
Li thium
Magnesium
Manganese
Mercury
Motybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodim
Strontium
Sulfur
Tantal um
That ium
Thorium
Tin
Ti tanium
Tungsten
Uranium
Vanadi ut
Zinc
Zirconiu

Dilution
Factor

162

Dilution
Two

ppm

230.84
-38.74
-10.15
-1.84
-0.30
3.99
2.65

-1.26
3.45

-76.97
-1.66
-4.10
-4.90
-1.40
32.37
-5.51

-20.97
-3.66
6.61
7.91

-1.08
-3.49

-54.86
12.63
85.10

NA
-86.23
-34.58
41.91
-6.24

376.95
0.17

-6.33
-12.84

-106.20
-58.16
-4.73
-2.89

-10.92
-531.60

-4.22
-0.51
-8.43

Di

Digestion
Weight
Volumne

Samrpte Sample
Duplicate

lution Dilution
One Three

ppm ppmn

258.19
-5.75 LT
-1.11 LT
-0.11 LT
-0.04 LT
42.67
0.83

-0.16 LT
2.79

-8.39 LT
0.92

-0.51 LT
-0.45 LT
-0.15 LT
32.95
-0.76 LT
-2.00 LT
-0.42 LT
3.91
8.05

-0.17 LT
-0.47 LT
-7.30 LT
16.11

105.31
NA

-9.59 LT
-3.92 LT
27.65
-0.71 LT

377.11
0.92
0.24 LT

-1.47 LT
-6.82 LT
-6.46 LT
-0.57 LT
-0.21 LT
-1.17 LT

-48.09 LI
-0.31 LT
0.28

-0.67 LT

101.00 21.00

0.00238 g/mL
0.4762 g
200.00 ml-
Sample Sample

Duplicate Duplicate
Dilution Dilution

Two One

PPM ppm

265.86
-9.77
-2.34
0.12

-0.03
26.10
6.79

-0.25
3.97

-0.64
1.01
1.17

-0.20
-0.02
33.72
-0.18
-3.50
-0.04
4.55

-0.60
0.49

-1.25
-5.36
15.11
62.53

NA
-1.47
-6.55
63.11
-0.36

303.40
1.16
2.50

-1.57
15.91
-1.89
-0.23
-0.18
-2.96
-8.36
0.55
0.28
0.06

Digestion
Weight
Voluie

Spike of
Sample

Dilution
Three

ppmn

257.96
-3.45 LT
-0.93 LY
0.10

-0.03 LT
30.48

1.53
-0.13 LI
3.78

-5.99 LT
1.17

-0.20 LT
-0.30 LT
-0.11 LT
33.45
-0.38 LT
-0.91 LT
-0.30 LT
5.85
9.73

-0.15 LT
-0.35 LT
-5.19 LT
15.71
58.89

NA
-6.94 LT
-2.33 LT
31.37
-0.51 LT

283.15
1.13
0.97

-1.19 LT
-8.28 LT
-4.75 LT
-0.44 LT
-0.09 LT
-1.00 LT

-28.58 LT
-0.41 LT
0.30

-0.44 LT

1.00 101.00 21.00

0.00997 g/
0.4986 g
50.00 ml.

Spike of
Sample

Dilution
Two

ppM

546.54
0.00
5.39
1.27
0.97

178.87
4.16
0.92
5.57
2.31

14.15
1.29
1.61
0.99

262.92
4.98

15.73
0.82
5.54

39.70
10.25
4.44

-2.80
1.50

38.10
1.64
0.89
9.76
4.95
0.12

923.60
4.99

18.84
0.30

12.16
4.46
5.29
4.92
0.61

41.18
0.50
3.23
5.80

ML

Spike of
Sample

Dilution
One

ppm

533.49
-2.44 LT
4.36
0.90
0.96

171.48
0.93
0.83
5.16

-13.38 LT
13.27
0.07 LT
0.73
0.73

258.11
3.93
8.27
0.20
2.41

39.05
2.93
4.30

-9.78 LT
1.13

34.07
-18.34 LT
-16.19 LT

6.47
5.36

-0.88 LT
911.02

4.85
16.44
-1.83 LT

-10.54 LT
-5.64 LT
4.51
4.58
0.33 LT

-54.14 LI
0.31 LT
2.89
4.28

1.00 101.00 21.00



ICP Results RAW DATA
Page 3 of 4

Spike Standard
Recovery LMCS

Acid
Digestion

% ppM

Ending
LMCS

Standard
Standard
Recovery

I

SST-1 SST-2 SST-3

53.22

9.82

47.18
52.65

ALuminun
Antimony
Arsenic
Barium
Beryl tim
Bisnuth
Boron
Cadmium
Calcium
Cerium
Chramium
Cobalt
Copper
Europium
I ron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymi um
Nickel
Phosphorous
Potassium
Samariumn
Selenium
Si t icon
Silver
Sodium
Strontium
Sulfur
Tantalum
ThatLita
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconi um

NOT CALC.

9.00%

NOT CALC.
9.34%
8.31%

17.05%
-133.80%

23.25%
0.73%
7.33%

NOT CALC.
39.26%
56.37%

1.97%
42.12%
21.19%

43.03%
-97.78%
11.29%
6.53%

-183.40%

53.57%
-8.76%

NOT CALC.
14.69%

-18.40%

45.14%
49.15%

13.42%
42.85%

96.56%
67.00%

104.44%
92.70%
90.60%

101.54%
92.60%
91.10%

144.90%
0.80%

85.80%
86.60%
90.60%
94.90%

126.30%
91.90%

103.09%
86.20%

107.20%
97.00%
94.80%
91.18%
18.90%
90.70%

105.20%
44.60%
43.80%
95.04%
30.36%
96.10%
85.92%
96.00%

101.22%
80.42%
91.10%
94.77%
94.72%
94.68%
73.20%
35.91%
90.90%
93.90%
92.02%

1.00

50.35 100.70%
103.07%

57.47 114.94%
99.30%

9.60 95.99%
106.23%
100.71%
98.69%

102.21%
92.37%
90.41%
94.24%

100.63%
98.16%

103.46%
94.17%

105.09%
98.13%

102.45%
100.16%

26.34 105.34%
48.18 96.36%

85.78%
97.87%

56.32 112.63%
98.37%
95.61%

52.63 105.26%
45.06 90.12%

102.71%
98.55%
100.99%

53.08 106.15%
48.40 96.79%
50.98 101.95%

102.75%
100.68%

49.90 99.79%
20.95 83.80%

102.10%
9.59 95.92%

100.16%
49.46 98.91%

1.00

Spike
Standard

LMCS

Spike
Standard

I0

Acid
Digestion
Standard
Recovery

10.00
9.98

1.00

Book
ppm #

added 82B38G
78C11K
77C11J

10.00

#
10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00
10.00

10.00
# 10.00

10.00
# 10.00

10.00

10.00
10.00
10.00
10.00

9.95

10.00
10.00

N

10.31

9.93

10.07
9.87

10.22
9.24
9.04
9.42

10.06

10.35

9.81
10.25
10.02

8.58
9.79

24.59
9.56

10.27
24.64
10.10

51.48

51.15

10.00D it ut ion
Factor
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ICP Results
Page 4 of 4

DIGESTION DIGEST.

LMCS LMCS
Standards Standard

Values IDs
Book

ppm #
SST-1 SST-2 SST-3 78ClK

83883A
77C11J

50.00
10.00

50.00
10.00

10.00
50.10

10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00

50.10
50.10

10.00
10.00
10.00

25.00
50.00

10.00
10.00

50.00
25.00

10.00
50.00
50.00

10.00
25.00
10.00

50.00
50.00
50.00

50.10
50.00

50.00
25.00

50.10
10.00

10.00
50.00

RAW DATA

ACID ACID

LMCS

STANDARD
VALUES

PPM
in

Sample

LMCS

IDs
Book

78C1 1K
83B83A
77C1 1 J

Alminum
Antimony
Arsenic
Barijum
BerylLim
Bisawuth
Boron
Cadnim
CaLcim
Cerim
Chromium
Cobalt
Copper
Europium
I ron
Lanthanum
Lead
Lithi um
Magnesitm
Manganese
Mercury
Molybdenum
Neodymim i

Nickel
Phosphorous
Potassiuml
Sanarius
Seleni um
Silicon
Silver
Sodimus
Strontium
Sulfur
Tantatim
ThaLliu l
Thorimum
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

50.00
10.00
50.00
10.00
10.00
50.10
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
50.10
50.10
10.00
10.00
10.00
25.00
50.00
10.00
10.00
50.00
25.00
10.00
50.00
50.00
10.00
25.00
10.00
50.00
50.00
50.00
50.10
50.00
50.00
25.00
50.10
10.00
10.00
50.00

1.00Dilution
Factor
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ICP Calibration Report

Procedure:
Instrument:
Technologist:
Date:

LA-505-151
WB39939
J.A. White
April 30, 1990

Revision: A-0

Calibration Standards for ICP Program "SST"

Standard Element Standard

Aluminum
Arsenic
Beryllium,
Boron
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

SST-3

SST-2
SST-3
SST-2
SST-2
SST-2
SST-2
SST-4
SST-2
SST-3
SST-5
SST-3
SST-5
SST-3
SST-1
SST-3
SST-4
SST-4
SST-3
SST-2
SST-3

Antimony
Barium

Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

ICP Standard Formulations

SST-0:
Calibration blank, 1 M ultrex HNO3.

SST-1:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Li LiCO3 10,000 ppm in 5% HNO3 Lot# 14394A
K KNO 3 10,000 ppm in 5% HNO 3 Lot# 14379A
Na NaCO3 10,000 ppm in 5% HNO3 Lot# 14400A

200 mL of standard made by combining 25 mL HC1/HNO3 mixed acid, 1
mL each single element standards, and water.

165

Element

SST-4
SST-2
SST-4
SST-2
SST-5
SST-2
SST-5
SST-5
SST-1
SST-2
SST-3
SST-2
SST-1
SST-4
SST-2
SST-2
SST-3
SST-4
SST-3
SST-4
SST-2



SST-2:
Stock solutions from VHG labs, Inc., 180 Zachary Rd. #5,
Manchester, NH 03103. Mixed element standards as follows:

SM-10 Li, Na, K, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppm
Lot# 0-119A

SM-20 V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ag, & Cd 100 ppm
Lot# 0-119B

50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO3.

SST-3:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Al Al 10,000 ppm in 10% HCl Lot# 9-053A
B H3 B0 3 10,000 ppm in 1% NH 40H Lot# 9-335A
Hg Hg 10,000 ppm in 5% HNO Lot# 8-656S
Mo Mo 10,000 ppm in 5% HCI Lot# 9-159T
p P 10,000 ppm in 5% HNO3 Lot# 9-160A
Si Si 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ
S (NH ),S14 in H20 Lot# 9-231M
Ta TaCA5 10,000 ppm in 5% HCl/tr HF Lot# 9-335M
Ti Ti 10,000 ppm in 5% HF Lot# 9-079EE
W W 10,000 ppm in 5% HF/tr HNO 3 Lot# 8-685L
Zr ZrCl 20 10,100 ppm in 5% HCl Lot# 9-078G

50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HN033.

SST-4:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:

SM-50 Ga, In, Tl, Ge, Sn, Pb, As, Sb, Bi, Se, Te, Th, & U 100
ppm Lot# 0-119D

Solution is used directly for calibration.

SST-5:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:

SM-60 Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm,
Yb, & Lu 100 ppm Lot# 7-165F

50 mL of SM-60 is added to a 250 mL volumetric flask and diluted to
volume with 1 M HNO3.
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ICP Calibration - April 30, 1990

Sample name
Protamme

Q 4ME

: SZ3T

MV INT

2.20
0.53
1.55
4.02
0. 4
6.
5.52
3.43
0.51
5.67
1.58
0.26
2.20
4.28
1 .B3
0.37
0.33
3.96
0. 49
1.01
5.82
2.61
5. GO
5.34
1.67
3.20
5.17
2 .48
q.S7

16.70
5.60
3.81
0.92
4.57
5.03
1.14
1.97
4.21
2.10
5.37
5.0)
4.69
4 .9Z

30-Apr-90 10:lfl:39

R sD

1.14
0. 70
1 . 03
0.97
2.32
0.72
1.17
0.84
1.71
1.02
1.26
0.22
0.99
1.17
0. 60
1.10
0. 73
0.95
0.91
1.12
0.835
0.71
1.14
0.50
0.91
0 .53
1.03
0.87
0.16
0.91
1.23
0.03
1.48
1.16
0.87
1.07
1 . 05
0.77
1.53
1.09
0 .9 3
0.65
0.8 S
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ICP Calibration - April 30,

Sample name
Pr s.tMme

NAME

LI
K
NA

* SET

Hv INT

51.61
L6 .56
75.89

Sample na.e
Pr fr niamm.

NAM:

BA
BC

CA
CR

CL'
rE V
MfH
MN
NI
AD
SR
v I
ZN

20-Apr-90 10:22:40

P2. S it

0.25

0.21

* S6172
* SST

hv INT

437.78
571.45
55%.48

114.65
(1.01

133.33
174.15
639.16
415.50
259.77
621 .48
777-57
236.32
844.10

30-Apr-90 10:24:28

RSD

0.60
0.61
0.56
0.58
1. a3
1.37
0.511
0.59
0.41
0.44
0.49
0.46
0.56
1.15
0.47

Sam.ple name
P ogr.asime

NAME

A:.
B
1G

P

S.
IA
T[

ZR

: SST3
: SST

MV INT

26.20
783. 88

1144.05
456. 95
77.?75

103.25
49.36

202.46
662.47
104.41
243.32

Sample rnme
Programme

NAMr

SB
AS
BI

TL .

30-Apr-90 10:27:02

RSD

0.95
0.71
0.43
0.66
0-.n
0.59
0.90
0.63
0.57
0.63
0.51

: SST4
: SET

MV INT

10.88
175.33
155. 55

8.02
75.98
59.00

30-Apr-90 10:29:04

RSD

1.02
0.66
0.56
0.63
0.5z
0.32

1990
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ICP Calibration - April 30, 1990

Sample name
Pro r a mte

NAME

SB
AS

PB

TL
TI1
UN
U

: RST4
: 551

MV INT

10.88
*7 33

8.02
7r.-)B
51).00
20.76

303.46
16. 2t)

'ample name
Pr Qraw 

HA ME

CE
ELI
LA
ND
SM

30-Apr-90 ]0:29:04

1 . 02
0.66
0.56
0. 63
0.5b
0.32
0. SO
0.71
0.47

* SST5
: 55T

Mv tNT

21.39
670.06

8.07
27.V7
18.02

30-Apr-90 10:31!35A

RSD)

0. 28
0.58
0. 35
0.15
0.28

Pro3ramme name : -;T

Cave Mir. it Ma: Int

Channel n-me : AL

Co

Polyrimial type : CC

Curvc Cueffiegrnts
C C2

CRVl 2.0910 27.594 -0.457031E+01 0.207647E41

Number Int. Cone True ClC Cone
(X) (Y) (y) Cone Error

S TO 0 2.2010 0.0000 0.0000 0.0000 0.0000
SzT3 0 26.280 50.000 50.000 50.000 -0.000

?'roqralme name : SST

C,.rve Min Int Ma Int

CuV1 0.5076 11.421

Can-l naup . SRI

Co

% Error Curve

CRI1
--0.000 V.R Q

Polynomiil typc : CC

Curve Coefficieit,
C1 C2

-0.516647E+01 0.966900E+31

Nmme Number Int. Conc True Ca)r Cone
(X) (Y) (Y) Core Error

!STO 0 0.5342 0.0000 0.0000 0.0000 0.0000
SST4 0 10.077 100.00 100.00 100.00 O.oooo

X Error Ct'rv

CiV1
0.0000 Ckvl

NMale

£3
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ICP Calibration - April 30, 1990

Procjr.ne name SST

Crve Min Int Max Int

C01 1.4763 184.10

N 161 Nuwkbar Int .
(X)

SSEO 0 l.SS40
59T4 0 175.33

Programme name SST

Curve Mir Int Mac Int

CRVl 3.0152 459.67

Name Nur.tber Int.

SSTO 0 4.0160
SST2 0 437.79

Progrinme name: SST

Curve Mir Int Max Int

CR01 0.8959 600.02

N:ame Number Int.
(X)

SSTO 0 0.9427
SST2 0 571.43

Programme r am: SST

Curve Kin lrt Max Int

CV1 5.8694 163.33

Namie Number Int.

Chanrel rflt,

CO

-0.094243E+00

Conc True
(Y) (Y)

0.0000 0.0000
100.00 100.00

Channel name

CO

-0.195169E+00

Cone True
(Y) (Y)

0.CQOO 0.0000
20.000 20.000

Channel name

Co

-0.330466-01

Cone hrue
(Y) (Y)

0.0000 0.0000
20.000 20.000

C(annel name

CO

-0.413G22E+01

Cone True

AS Polynoial typev

Curve Coefficients
Cl C2

0,575446E+00

Cale Corc X Error
Cone Error

0.0000 0.0000
100.00 0.0000 0.0000

BA Polynomial type

Curve Coeffiqignts
Cl C2

0.46t076E-01

Cale Core % Error
Cone Error

-0.000 -0.000
20.000 0.0000 0.0000

Nit Poly;umi.l type

Curve Cogfficients
Cl C2

0.350565E-01

Calc Conc X Error
Cone Error

-0.000 -0.000
20.000 0.0000 0.0000

III Polynomial type

Curve Coefficients
Cl C2

o.6iG9471+00

Cale Cone . Error

CC

Curve

CR v1
CRVl

: CC

C

Curve

CRVi
CJRv

c A

Cur v

CRI
CRVI

: CC

C?

Curve
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ICP Calibration - April 30, 1990

Min Int Max Int

5.8694 163.33

Number £ht.
X

0 6.1723
0 15L.55

Co

-0.413622E+01

Cone True
(Y) (Y)

0.0000 0.0000
IOQ.09 10.00

Curve Coeffic'entt
Cl

G.669471E+00

Cale Conc
ron, Error

0.0000 0. V. .
100.00 0.0000

C2

% Crror Curve

CRVi
0.0000 CRVl

Pro3raume nam-e SST

Curve Hin Int Max Int

CRV1 S-246a 823.07

Name Numbor Int.
(X)

Ss0 0 5.5230
5ss3 0 79q.08

Programme name SST

Curve Min Int Max Int

CRVL f.2547 583.25

warv Number Int.
(X)

SSIO 0 3.4260
SST2 0 555.48

?rogramme name

Curve Mtn Int

CRV1 0.4804

Ha.- Numoer

'r n fl

SST

Mea, Int

617.45

Int.
(X)

A .. ,'y -

Chaqnnl name : EI

CO

-0.3S4SAYE+Q0 0.64

Cone True CaI
(Y) (Y) Co,

0.0000 0.0000 0.0
50.000 50.000 50.

Channel name ; CD

CO

-0.1411E+00 0.3

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channal name : CA

Co

-0.172130E-01 0.3

Cone True Ca
(Y) (Y) Co

Polynm;al type

:urve CoffIcient
CI C-4

2382E-01

c Cone X Error
ic Error

0000 0.0000
000 -0.000 -0.000

Polynoniss] type

urvq Coeffcient-i
CI C2

62203E-01

Ic Cone X Error
ne Error

000D 0.0060
.000 -0.000 -0.000

: CC

C3

Curve

CRVi
CRVI

: CC

C3

Curve

CRV 1
CRVI

Polynomiil -.ype ; CC

Curve Cofficient
CI C2

40402E-01

Ic Cone Z Error Curv
ne Error

eA~n .A Ar VAA.

curve

RV I

G';T4

C3

F-3

0

171

11 11- -- 7-

on. AgnQqA



ICP Calibration - April 30, 1990

ProgrNms name : SST

Curve M in rInt Ma Int

CkY I

Name

SSTO
SS12

0.4004

Number

0
0

?rogramme name:

Curve Min Int

CRVY S.859

Name Nuiber

SSro 0
SSIT5 0

617.4'

Int.
(X)

0.5D57
SAR.05

Sst"

Max Int

22.449

Int.
(X)

5.6692
21.380

Char-rPt name : CA

-0.172130E-01 0.3

Con True Ca
iY) CY) Co

0.0000 0.0000 0.
20.000 20.000 20

Ch.nnrel rnsue : CE

CO

-0.721718E+01 0.1

Cone True Ca
(Y) (Y) 1o

0.0000 0.0000 0.
20.000 20.000 20

Polynomial type : CC

'urve Confficientc
Cl C2

40402E-01

Ic Cone I Error Cury
rc Error

0000 0.0000 CRVI
.000 0.0000 0.0000 CRUZ

Cc

P

Polynomial type : CC

Curve Cefficienits
CI C2

27302E+01

Ic Cone X Error Curvy
r.e Error

0000 0.0000 CRVI
.000 0.0000 0.0000 CRV1

pro3amme name

Curve Min ntat

CRV1 1.4988

Name Number

5' TO
SST2 0

JPrtOramm nome

Curve Min Int

CR01 0.2454

; ST

Mait Int

120.39

Int.
(X)

1.5777
114.6

ST

Maix Int

6.3)147

Channel r:asme : CR

CO

-0.279042E+00 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 c0.000 20

Channel name : CO

CO

-0.89766iE+00 0.3

Polymoiasal type

C.JrV. CoeffIci&rt
C1 C2

76070E+00

Ic Conc x Error
nc Error

0000 0.0000
.000 0.0000 0.0000

:CC

Curva

CRUI
CRYV

Polynomial type : CC

Curve Coefficients
Cl C2

4744R01

Int. Cone True Cale Cone
Iv X) Vyi ryi en n -

X Error Curv

C3

Name Number

r3
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Yrogramme name : SST Channel nae "CO Polynomial ype ! CC

Co

-O.i97666E.00

Conc True
(Y) (y)

0.0000 0.0000
20.000 20.000

Curve Coefficients
C C2

0.347484E+01

Cale Con " Error urue
Conc E;'ror

0.OuOO 0.0000 CkVI
20.000 0.0000 0.0009 CV1

Prosrni.e name ST

curve Min Int Max Irt

CtVi J.3391 140.00

ais- N-'mber Int.
(X)

Sf2TO 0 3.1990
SST2 0 133.33

Proqrakme ranS'

Curve Min Int OIx lnt

C RV

Name

SSTO
SSTS

7

4

q.LI651

Number

0
0

Channel name : CU

CO

-0.41t,45EA00 0.1

Cone True Ca
(Y) (y) Co

0.0000 0.0000 -0
20.000 10.000 20

Channel name :

CO

03,57 -0.128540E+00

n.. Conc True
X1 ( (y)

.2790 0.0000 0.0000
70.06 20.000 20.000

Polynomial type : CC

Curve Coefficient5
CI C2

53667E+00

le Cone Flrror 2 urV0
nc Error

.000 -0.000 CRVI

.000 0.0000 0.0000 CRY[

LU Folynomial type

Curve Coefficients
ct C2

0 .300297E-01

Calc
Cone

-0.000
20.000

Cone
Error

-0.000
0.0000

CC

% Errnr Curve

CkVl
0.0000 CRVI

Proqrammo name

Curve Kin 1'.L

CrV] 1.7426

Name Number

S5 T

Max Int

192.86

Int.
(X)

Chtnnel name

CO

-0.212907E+00

Con True
(y) (Y)

FE Pnlynomial type : CC

Curve Coefficients
CI CZ,

0.116066E+00

Cale Cone Z Error Curv
Cone Error

Cujrvs

CRVI

Nfme

SSTO
t 3 T2

Mrin Int

0.2454

Number

0
0

Max Int

6.3147

Int.
(X)

0.283
6.0140

itI

It

C3

I,
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Irogrraume name S EST

Curve Min Int Max Int

CT(V1 1.742A 192.06

Wmm'? Number Xtt.
(Y)

SSTO 0 1.S343
6ST12 0 174.15

Pro-.rame nam ' SST

Curvc Min Int Max Int

CIV

Name

SST0
S'; V7

0.1490

Number

0
0

Programme name

Curve Min Int

CRtJ 0.3018

Name Numrer

5010 0
SST4 0

8.4735

In I.
CX)

. 6 73
8 .07'i 0

sSr

Max Int

o*4 42

Int.
(X)

0.3177
S. 0220

C-riannel ne

C:0

Cone True C,],
(Y) (Y) Con

0.0000 0.0000 -0.
20.000 20.000 20.

Cnmnr.el nife - LA

Co

-0.95r382E+00 0.2

Cone Trt:e Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

ChannL nime PR

C:0

-0.4122(.E+1 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 -0
100.00 100.00 10

Polyromial type : CC

urve Coetiiciormtr.

L Cone X E-rcr c-urv
i Error

000 -0.000 CRV1
000 0.0000 0.0000 CRYl

Polyrmial t
yp

Curve CoefficieiLo
Cl C21

199%50E-0L

le Cone Z Error
nc Error

0000 0.0000
.000 0.0000 0.0000

Polynomial type

Corve Coeffttceit
Cl P2

29780Et02

Ic Cone % Error
fie Error

.000 -0.000
0.00 0.0000 0.0000

: CC

Ca

Curve

CRV1
CRVI

CC

C3

Curve

CrVi
CRVI

Progranee nime

Curve Hin nt

CRVI1 J.76iL.

N I.me Nuvtber

Ma~x !int

561.29

Inot.

Channii name : LI Polynomial type : CC

Curve Coefticients
C0 Cl C2

-0-360442E+00 0.909672E-01

Co'c, True Cale Cone 7. Error Crve

C 3

e
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Prngrawme name : SST Ch.,ri- nbe ; L! Polyrinmial type : CC

Curve Min Int Max Int. Cnjrv CefficintA
CO [1 c2 23

CPU 3.7642 581.29 -0.36042E+O0 0.909672E-' .

Name Number int. Cer True Cale Cone 2 Error -urve
(X) (Y) 0) Core Error

trO 0 3.'J623 0.0000 0.0000 -0.000 -0.000 CRYI
SST1 0 553.61 50.000 Z0.000 50.000 0.0000 0.0000 CRVI

Programme namee SFT

Cur ve Mire 1t. flax Irt

CRv1 0.4699 £71.12

Name Number Int.
(X)

VSUTa 0 0.4947
swtr: 0 639.16

Programme name

Channel name : MG

LO

-0.154907R-91 0.3

Corer True Ca
(Y) (Y) Co

9.0000 2.0000 0.
?0.000 20.000 20

SST Channel name :

Curve Min Int Mx Int

CR FI

Name

SSTO
SST?.

0.9614

Number

Nt r e

C

Proramne name

turv-t Min Irt

CRVy 5..2t.84

Naoe Nunber

436 .28

Int.
(X)

1.0120
411.50

SST

Max Int

1201.3

Int.
( )

Co

-0.4d312E-01 0.4

Cone True C:a
(Y' (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name HS

CO

-0.255631E+00 0.4

Cone True Ca
( Y ) ( rr

Flyronial type

Curve Cnf C:cirrts
C'1 (2

13154E-01

lc Con, % Error
tic Prr-r

0000 0.0000
.000 -0.000 -0.000

Plynoniial type

Curve Ccefficients
CI C2

22522E-01

1c Conc % Error
nc Error

0000 0.0000
.00 -0.000 -2.000

Cu r v u

CRV1
CRV i

: CC

C 3

Curve

CRV1
CRVI

Polyromial type : CC

Curve Coetff.cionts
cl L2

,19278X-01

lc Cone X Error Curv

C3
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Prograome name : SST Channe I name : AG Polyllomial type : CC

Co

-0.255631E 000

Cone True
T) T(Y)

0.0000 0.0000
50.000 h010(0

Curve Cocffici'nts
Cl C2

0.41927AS'-01

Cal Conc Error C:)rve
Cone Error

0.0000 0.0000 C'll
50.000 0.0300 0.l00) CR4I

Pro3r-.ih'S n e SST

Curve Frin Int Mat int

CRv1 2.6654 479.79

Name Nurber int.
(X;

S7 0 2.8057
iSTST 0 456.95

Prooramme name SsE

Curve Min Xnt Max Int

CRV1 5.3925 29.157

Name Numrer Int.
(X)

SSTO 0 7.G7 3
SSTS 0 27.769

Prosramme name SCT

Curve Min Int Max Int

URV 5.0746 272.76

NaaP Numcner Int

'hannl nama I MO

CoCCD

-0.20589aR+00 0.1

unz Trvtn Ca
iy: (Y) Co

0.0000 0.0000 -0
5.O00 50.000 50

Channel r.aro -N i

C.)

-0.513873E+11 0.9

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : NI

.0

-0.419O90EO00 0.7

Cone 7rue Ca

?uly.os4..1 typr.

Cl : 2

0j9E+0O

lc Coor- "L Error
nc Error

.000 -0.000

.000 0.0000 0.0000

. CC

Cur ve

CRV1
CRVI

PolynOuial typo ! CC

Curvi Coefficients
C~

05 291E+t00

Ic Ccnc % Error Curv4
lit Error

0000 0.0000 CRV1
.000 -0.000 -0.000 CRV1

Polynomial type : CC

Curyv Coofficients
CI C

960P1E-01

IQ Come % Error Cury 4!

Curv,

CRVI

Nam

E;GTwT: 0

Min Int

5.5284

Nunber

0
0

Max Int

1201.3

int.
( X )

5.8198
1144.1

C :

: 21
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Proramme name : SST Channel name : NI

Cu've Min Int Max int
CO

CRV1 5.0746 272.75 -0.419898E+00 0.7

flnme Number Int. Conc True Ca
(X) (Y) (Y) Co

95o 0 5.3417 0.0000 0.0000 0.
5ST2 0 219.77 20.000 20.000 20

Curve Cnet f-tci ints
CI C2

a?. I1 -0

H, Cone Z Er
nc Error

0000 0.0000
.000 -0.000 -C.0

Programme name SST

Curve Min Int MN.< Int

,.V1 1.5887 81.641

Name !ijmber Int.
(X)

ST0 c 1.6723
SSrT 0 77.7523

Pvurramme name :SC]

Curve

CRIJ

SSTO
swr I

Min int

3.0375

Number

0
0

Programme name

Curve Min Int

CfsV1 4.9071

Nffmo Number

Max Int

17.83

Int.
(X)

3. 1973
16. 5-

Max Int

Int.
Iy ,

Channel name ; P

L Q

-0.109905E+0t 0.6

[a0 t True -j
(Y) (Y) re

0.0000 0.0000 -0
50.000 50.000 50

Channel fl.pe : K

co

-0.11967E402 3.3

Conc True Ca
(Y) (Y) Ca,

0.0000 0.0000 -0
50.000 bQ.000 50

Channel name : LM

C0

-0.803797E+01 0.1

Core True Ca
r .i I _ . _ m

Polynomial type : CC

urve Cnefficirnts
Cl

i7194E+00

Lc Conc X Error Cury
n, Errcr

.000 -0.000 CRVI

.000 0.0000 0.0000 CPV1

Polynorrial type

Curve Cooffiients
Cl C2

74308E+01

Lc CorL ). Error
IQ Error

.000 -0.000

.000 0.0000 0.0000

; CC

C3

Curve

CR 1
CRUI

Polynomial type : CC

.urvo Coeof tciwnts
C1 C2

35t614E+01

le Cone 2 Error Ciro

- .-- - - -I

('3

ror Curu

CRV]
00 CRV1

C3

C
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PronraffMO name : SST C'anel nme : SM PtIlynomial typo : CC

C (

-0 .137"+o x

(r Y

0. 0000
20.000

"rue

_50000
20.0

Curve 'aefficient'
CI C2

'.155614E+01

Cale

20.000

Cone
E r- r

0.
-.0.00

Error Curve

C r '1

-. o,) CHVI

Proqramme rame :3T

Curv! Min Int Max Int

Ckvi 2.353: 79.783

N wte Number Int.
f.X)

SSTC. 0 2.4773
SST4 0 75.984

Proor-biM0 nase: SST

Curve Min tot Max Int

CPVL 3.6727 10a.41

Noie Number Int.
- (X1

8ST0 0 3.12660
Ss73 0 102.25

Prn3rmale name : SST

Curve Mir Int Max Int

CSJI 'j.P64 G52.76

Chinnel naae : SE

CO

-0.337022E+0o 0.1,

Crnrc True Ca
( ) (Y) Cc

0.0000 0.0000 -0
100.00 100.00 10

(Thannel name :SI

CO

-0.104506E+01 0.5

Coar True Ca
(Y) kY) Co

0.0000 0.0000 0.
50.000 50.000 90

Channel name AG

CO

-0.i522 OE+00 0.3

FPIynmial type

urv Coefficients
Cl (2

36042E+01

LI: Conc X Error
n, Error

.000 --0.000
0.00 1.0000 0.0000

P?.lynomial type

Curve Coeffticent5
Cl C2

013119E+00

' Couc I Error
nc Error

0000 0.0000
.000 0.0000 0.0000

Polynioffilal type

Curve Coefficients
Cl C2

30697E.-.31

Nu.,Lcr Int. Cone True
(Y) (Y) fIYl

C.ic Curie Erinr Curve

Curve

SR 1

Namc

tS0
S Tl

M-ax Int

18 .')19

tnt.
Ix A

Min Int

4 .'1071

0
0

;CC

C

Curve

CtV1
CRVI

CC

C3

C -'.I"

CRVI
CRV1

: CC

C3

NaM
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Prosramme n.me -: EST Channel name ; AG Polynoni-1 type CC

CO

-0 .95t2230E+0

Core Trup
CY) ( 1)

0.0000 0.0000
20.000 20.000

Curve Coefficients
C1

Cale Cane 2 Er. ;r Curve
Conc Error

0.0000 0.0000 IRVI
20.000 -0.000 -0.000 Ctv i

Pr o, ram~w name

Curvc Min Int

CRV1 9.3184

Name Number

SSTO 0
SsT1 0

SST

M. . Int

79.(AP

Int.
(X)

5.5w,
75.133

Chnn a rr-A:

Go

-o.39203Ct+01

Conc Trje
(Y) ( )

CIJPVL Coefltici.
CA

0.711380S+00

Calc Cnc
Cone Error

0.0000 0.0000 0.0000 0.0000

u type : CC

ents
C2

t 8rror Curve

CRV L
50.000 S0.000 50.000 0.0000 0.0000 CRVI

Prw3ramnie name

Curve Min Irt

CP.'V1 2.6160

Name NMmber

WS!O 0
E ET2 0

Pro ramme name

Curve Min 1.i

CRV1 0.8696

Name Number

: SST

Ma>: Irt

816.45

!nt.
(X)

3.80 c3
777.57

SST

M?1>: Int

51 .824

Int.
,v,

Cl anisel naIe :

Co

-0.,83P51E-01 0.

Cone True C.
(V (Y) C

0.0600 0.0000 0
20.000 20.000 2

Channel name : S

Co

-0.944792E+00 0.

Cone True C

fl Polyromial type

Curve Coefficinte
CI C

^ 594779-01

,Ir Conc X Error
one Error

.0000 0.0000
0.0)0 -0.000 -0.000

' CC:

C3

Curve

CRVI
CRVI

Polyoomil type CC

Curv$ Coeffieients
CL C2

103219E+01

ale Coas % Error Crv

Curve

CRVI

Name

iST0
S S T2

Mi Int

Nurbor

0
0

Max Int

652.56

ri, i.
(X)

16.699
621 .

Cq

CD
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Pro-jr-mre name : SST

Cir vi

CRV1

Naime

sSTO
SST3

rin Int

0.8696

Number

0

Programme name

Curve Min Int

CRVI 4.3377

Name Number

SST0 0
S9T3 0

N.'a Int

51.824

Int.
(X)

0.9153
49. 356

Maw' Int

212.5

Tlt.

4.5660
202.1 6

Channel name ' S

CO

-0.94179CE400 0.1

Cane True Ca
<Y) (Y) ro

0.0000 0.0000 0.
50.000 50.000 50

Cnannol nane : TA

-0.2.365E+O1 0.2

Cone true Ca
(Y) (Y) Co

0.0000 0.0000 0.
U.000 50.000 50

y I yp

Curve Coeffirient,
c3 C3 t

03219F+O1

ic Cone % Error Curve
rC Error

0000 0.0000 CRV1
.000 0.0000 0.0000 CMVI

Polynomial type

Curvo Cooff icienti
CI C2

526601V+00

Ic Cone 2 Error
rnC Error

0000 C.0000
.000 0.0000 0.0000

: CC

C.4rve

CRY)
CRY!

Prcgramme name

Curve Min Int

CRVY 4.77C

Nam Numbcor

SSI4 0

1 rograrNwo name

Ctrve Min Int

[RVI 1.0789

Naam( Nurb.gr

EST

Max Int

61.950

Int.

5.023
59.000

SST

Max frt

21 .796

Int.

Channel name

cc

-0.',31&68E+01

Cane True
(y) (Y)

0.0000 0.0000
100.00 100.00

Channel name

CO

-0.578772E+01

Cone >rYe

11 2 Polynomial type

C';,ve Cnefficienti
Cl C2

0.195284E+01

Cflc Conc % Error
Cun., Error

-0.060 -0.000
100.00 0.0000 0.0000

TH Polynomial type

Curve Cofficients
CI- £2

0.509632E+01

raI r nrr 7 Vi...

C.:

: CC

L3

Curve

c R Vi

;CC

180
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Channel name ; TH

Co

-0.57772E+0i

Cor.c True
ZY) (Y)

0.COOO 0,0000
100,00 100.00

Polylomial type : CC

Curve Coeffiotents
CI

0.509632E+01

ralc Colic
Cone Errar

-0.000 -0.000
100.00 0.0000

C2

Error Curve

CR- 1
o.oaco Ck 1.

Prciqgr.rte name . &IT

Curve Mir. Int Max Int

CRVi 1.8750 402.64

' afjne Nu-iber Int.
( X)

OST0 0 1.9737
srTA 0 392. it

Prorapme r.amo: ST

Curve Mirt Int May: Int

CRVl 4.0011 695.59

Nae Number Int.
(X)

SSI0 0 4.2117
SsT3 0 662.47

Programme nr-e

Curve Mir, Int

CRV1 1.906

Name Number

: ssr

Mir< Int

109.63

Int.
( A

Charnrul r. e : SN

.0

-0.517357E+00 0.2

Conic Trje Ca
(Y) (Y) Co

0.0000 0.0000 -o
100.00 100.00 10

rannel name

CO

-0.3199tO6+00

Cunt True
(Y) (t)

0.0000 0.0000
50.000 50.000

Chanrgl aame : W

CO

-0.102401E+01 0.

Cone Tride C
Cl) (Yi C

rolyno' Xal tyle

Curve Coetficinrtq

62130E0Q

lc Corc % Error
ni Error

.000 -0.000
0.00 0.0000 0.0003

P-:lynomIal type

Curve Coefficients
UI C2

59"O1E-01

lic Conc X Error
'lie Errur

0000 0.0000
'.000 0.0000 0.0000

Polvn~oial type

Curve Cotfficients
C1 C2

489708E+00

ale Cone % Error
apc Error

Pjrqramme dmne : ST

Curve

CRI I

Name

SSTO
SVT4

hin In

1.0789

Nmber

0
0

t Max Int

21.796

I nt.
(A)

1 . 157
20.7'0

C3

: CC

(23

Cijrve

CRVI
CRVI

: CC

Curve

CRVI
L RV 1

: CC

Curve
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P.'ogramre name t SSI

Curve Mir Int Max Int

CRV I

Name

SsT0
3ST3

1 .9906

Number

0
0

PrograNe name

Curve min Int

CRul 3. 1025

Name Number

9810 0
SST4 0

109.63

Irt.
LX)

2.093
104.41

Max Int

17.07

Int.
(X)

5.3710
16.24F

Channel name : W

CO

-0.102401E401 0.

Conn True C
(Y) 'I) C

0.OCUO V.Q000 0
SO.000 t0.000 5

Chrnel name: U

C0

-0.4J3920E+02 D.

Cone Tru C
(Y) (Y) C

0.000f 0.0000 0
100.00 100.00 1

hjlynori.al type : CC

Curve Coefficients
C1 C2

48870eE+00

al Core X Error C'rve
or': Error

.0000 0.0000 CRYV
0.000 -0,000 -0.000 CRV

Polynon.Ai4 type

Curve Ccefticient
cl C

939625E+01

ale Cone 2 Error
unc Error

000 0.0000
00.00 -0.000 -0.OO

; CC

C3

Curve

CRV
r NVI

Programne name :S t

Curve Min Int ivA Irt

CPq 4,8390 248.14

Name Number Irnt.
(X)

RSTO 0 5.0937
SS12 0 23G.32

ProqraIme rae SET

C.rve H ir Ist M4. Int

LFV1 4.4599 886,11

Name Number Int.

ChnneL nac :Vi

CO

-0.440&76E+@0 0.

Cone True Ca
(1) (Y) Coi

0.0000 0.0000 0.
20.000 20.000 20

Channel nalte :2N

0 o

-0.1' IrF:7Ft+0 0.2

Cene True CI

Polvr.maa type

.urve Coeffizlrnt
C: C2

44 5oE-Ol

le Cone 4 Frror
:c Error

0000 0.0000
.000 -0.000 -0.000

: Ct

C3

Curve

CRV1
CRV1

P!lynomial type CC

Cvrve Cocffia--ents

2514 --01

Ic Corc "(Err,,r Curv
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ICP Calibration - April 30, 1990

ragramme name ; SSTl

Cu rvp Min Int May. Int

Channel nam : 7N

nfl

Pntyrnmial ty;e - cL

Curve Coefftinie",

C] 2

CRV1 4,4599 88a.31 -0. J100 :).23664E-0

Na we Hnm rcr Int. Cone T1.. v C.41 ctnr
'X) (Y) (Y) Ccac Error

SSIO 0 4.6947 0.0000 0.0000 0.0000 0.0000
SS!2 0 B44.10 20.000 20,000 20.000 0.0000

' Error Curve

LRvk
0.0000 CRV1

Pro;ra,&e nme " qqr

Curve Min Int Mav. Int

Channel na- : Zcr

L0

Polynomial type : CC

DuJrve Coefi..nt.
Cl e

CIVi 4.760 355.49 -0.103907EtOl 0.20977E+00

Name Number Int. Conc Tr',i Calc Cone
(X) (Y (Y) Cone Error

551. 0 4.j to7 0.0000 0.00$ 0.0000 (1'0.)
S973 0 242.32 5 0.u4,0 50.00 50.000 0.0000

% Eruor Curv-

CRV I.
L.00 R VI

Smpte nae
Prmor a b

ETNO3
30-Apr-90 10:43:33

MV INT CiOCEN

2.07
0.52
1.46
3.72
0. R9
5.06
5.21
3 .2
0.49

.21
1 .49
0 . 26
2.98
3.97
1 .72
0.36
0.31
3.70
0.4g
0.97
5..9
2.67
5.30

(-0.271
-0.097

(-0. DI5
(-0. V
(-0.002
(-0. 12
(-0.020
(-0.006

-0.-061
(-0.43
(-0.016
-0.003

(-0.009
(-0.013
-0.030
-0.09 ?

(-0. 034
-0.*001
-0.002

(-0.01V

-0.015
(-0.344

C2

-28.40
-4.26
-2$.84
-24.03
-15.',4
-30.47
-24. 51
- 1.00
-27.50

-32.16
-4IE.33

-22.66
-22.84

-39. 64
-24.74

-21.04
-27.42

-2 .4
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ICP Analvsis - April 30 1990 Acid Blank

Sample Nrane
Pro9ramme

NAME

Al
Sb
As
Ra
BI
B1

Cd
Ca
C".
Cr
Co
Cu
Eu
F.
L's
P1-
Li
Mg
Mr.
Hg
nu
Nd
Ni
P
K

SoS ISi
A9
N a
Sr
5
Ta
I I
Th
Sn
Ti

Zn
Zr

:HNO3

- SST

Iv INT CONCEN

2.07
0.52
1.4G
2. 72
0.89

5.51
3.35
0.49
5.28
I .49
0.26
2.98
3.97
1 . 1?21
0.3 f
0.21
3.70
0.48
0.97
5.39
2.67
5 . 30
t5.04
1.55
3.01
4.30
2.24
3.523

15.49
5.20
3.5Q
0.87
4 .25
4.64
1.07
i . 8
3.97
2.01
4.90
4.74
4.56
4.68

(-0.271
-0.097

(-0.055
(-0.013
(-0.002
(-0.212
(-0.020
(-0.(06
-0.001

(-0. 493
(-0.016
-0.003

(-0.0311
c-0.009
(-0.013
-0. 030
*-0.0137

(-0.024
-0.O01
-0.002

(-0.019
-0.015

(-0.344
(-0.023
(-0.081
C-0.715
(-0.574
(-0. Ifi9
( -0.170
(-0.040
(-0.284
(-0.006
.- 0.047
(-0.08D
(-0.711
(-0.357
-0.0251

(-0.018
-0.041

(-3.556
(-0.03L
-D.003

(-0.057

30-Apr-90 10:43:33

RS1D

-29.40
-47.26
-23.134
-24.03
-16.54
- 30.47
-24.51
-16.00
-27.50
-26.71
-32. 16

-416.33
-2. 66
-22.84
-39.64
-24.74
-30.00
-:..*91

-23.32
-2v .42
-26.E1

"34.84
-14.02
-36.19

-20. 21
-1?7.72

-24.71
-22.84
-48.24
-33.71
-18.53
-24.30
-25.61

-5.36
-23.HS
-15.04
-40.02
-24. t,2
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ICP Analysis - April 30, 1990 LMCS Check Standard

Sample name
Sample ,ode 1
Sample code 2
Fr3rlamme

78C1 11<
SSTI
DIRECI
SST 30-Apr-90 10!17:11

MV INT -2NCEN

2. 1
1.59
1.60

221 .15
0.90
5.86

364.63
278.30
304.51
12.92
53.36
3.36

69.24
4.69

91.46
0.38
0.31,

112.63
331.14
211 .08

5.49
2.76

15.28
131.03

1.57
9.81
4.62
5.11
3. 50

15.05
40.43

397.78
1.19
4.21
4.74
1.0al

194.61
3."9
2.32
5.34
4.6 .1

427.59
4.62

-0.184
10.220
0. 020

10.011
-0.001

(-0.212
10.221
9.958

10.3468
9.225
9.159

10.760
10. 149
0.012

10.402
0.021

-0.087
9.885

10.354
10.136

(-0.014
-0.005

8.697
9 I80

(-0.065
24.754

(-0.655
3.577

(-0.106
(-0.054
24.775
10.183
0.281

(-0.089
(-0.531
-0.263
50.149

(-0.025
0.110

-0.242
(-0.028
10.076

1-0.070

RSD

-17.70
1.14

3D.Qu
0.74

-5.01
-25.19

0.57
0.31
0.63
0.64
0.14
1.05
0.64
8.16

40.18
-45.00

0.72
0.55
0.38

-26.63
-35.28

0.53
0.45

-22.18
0.71

-7.29
0.29

-6.34
-'.22
0.72
0, 7p,
5.51

-9.60
-13.49
-13.41

0.48
-6.87
19.93

-161.17
-3.84
0.38

-10.76

185



ICP Analysis - A ril 30 1990 LMCS Check Standard

sample name
S.ArIple code I
Sample code 2
Proramw e

NAME

03s30A
SST2
it I hECT
ssx

MV TNT CONCEN

4,83
0,5
4.86
4.18
0.9t

87.19
6.43
3.51
0.95
5.85
2.01
0.26
4.84

332.08
2.28

18.70
4.49
3.78
0.70
1 .20
6.(1
2.87
6,22
5.47
2.04
3.06

11.52
2.61
4.97

330.66
5.35
3.93
1.08
5.02
8.35

11.36
2.21
4.89
2.08

11.17
7.62
5.31
5. V9

5.463
0.506
1.904
0.008
0.000

54.237
0.058
0.003
0.015
0.231
0.076
0.022
0.252
9.047
0.052

)47.592
54.192
-0.01;
0.006
0.039
0.035
0.007
0.497
0.010
0.241

-0.510
9.893
0.136
0.554

10.383
-0.177
0.003
0.172
0130
6.149

52.117
0.061
0.051

-0.006
E3.350
0.218
0.01
0.091

30-Apr-90 10:51:22

RSP

1.06
15.44

0 .49
41.72

590.95
0.48
5.12

70.68
0.52

51.91
3.89

65.74
2.62
0. 53
9.49
0.57
0.77

-35.39
2. o

10.2S
13.56
65.51
13.03
70.09
16.93

-29.09
0.94
4.10
4.10
0.32
-3 46

43. 12
1J.68
12.59
1.65
0.51
7 .6U
7.84

-320.*63
1.02
A. 19
9.77
3.82

186

L , I- ---- - - -



ICP Analvsis - April 30 1990 LMCS Check Standard

Sample rame
Sample code 1
Sample code 2
Pro3ramme

NAME

77CR13
SST3
DIECI
98?

MV TNI CONCEN

26.63
0.66

102.18
4.35

274.75
7.64
7.79
3.78
1.33
5. C7
1.80
0.30
3.53
4.31
2. 2
0.37
0.3
3.93
0.75
1. *

610.23
447.34

5.76
11.76
35.81
3.19
5.20

41.77
94.75
27.70
6.67
3.93

52.37
198.74
32.54
1.31
2.70

666.34
45.40
6.96

117.64
6.22

241.29

0.724
1.130

57.907
0.01 5
9.t99
0.976
0.145
0.013
0.028

-0.003
0.039
0.130
0.051
0.001
0.045
0.002
0.160

-0.003
0.000
0.017

26.M5i
48.942
0.078
0.505

)55.297
-0.021
0.049

53.457
45.724
0.364
0.764
0.003

)53.13
49. 059
50.980
0.099
0.190

50.294
21.163
14.601
9.734
0.036

49.573

30-Apr-90 30:55:14

RGLD

0.70
4.00
0 .65

14.9"
0.44
4.50

63.09
14.22
0.7H

-3791.9
8.061
4.09
9.08

197.6)
(4.28

449.97
29.2

-iR9.58
1.41
3.97
1.04
n.7m

27.28
2.03
3.90

-617.67
223.4 U

0.70
0.05
0.96
5.7

33.90
1.43
0.82
0.50
6.24
1.02
1.21
0.74
0.84
0.45
3.11
2.15

187
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ICP Analysis - April 30, 1990 Acid Blank

Semple name
ftroqram Ina

NAME

HND3
:SST

MV INT CONCEN

Al

Ca
Ce

Cr

Cu
Uu
Fe
La
Pb
Li
HS
Mn
H3
Mo
Nd
Ni
P
K

Se
Si
Aq
Na
Sr
5
T a
Tb
Th
Sn
Ti
w
U
v
Zn
Zr

2.08
0.51
1.40

2.9:3

3.90
5.77
5.30
3.22
0.51

1.48
0.25
2.99
3.98
1.72
0.35
0.31
3.69
0.49

5.22
4.97
1.52
3.01
4.80
2.33
3.49

15.49
S .20

3.*58
0.97
4.26
4.66
1.06
1.87
3.97
1.96
4 .99
4 .77
4.*43
4.*69

(-0.259
-9.219

(-0.055
(-0.013
(-0.002
(-0.21
-0.015

(-0.007
0. 000

(-0.501
(-0.017
-0.032

(-0.032
(-0,009
(-0.014
-0.038
-0.134

(-0.024
-0.001

(-0.003
0.014

(-0.021
(-0.413
(-0.029
(-0.099
(-0.719
(-0.064
(-0.205
(-0.188
(-0.040
(-0. 295
(-0.006
-0.043

(-0.0 77
(-0.685
(-0.382
(-0.028
(-0.0 18

-0065
(-3.544
(--0.0 28

(-0.006
(-0.055

18 S

~1

30-Apr-90 12:34:17

R91)

-12.25
-14.18
-17.31
-14.05

-14.47
-5.60

-14.73
1374.72
-12.50

-10.71
-13.86
10.05

-2:3. it
-20.83
-29.57
-11.58
-16.08
-22.24

23.77
-11.63
-14.22
-17.89
-31.40

-1.96
-12 .9

-11. 63
-11.93
-11.45
-13.66
-15.11
-15.41
-19.60
-14.75
-20.06
-13.83
-23.43
-11.87
-10.50
-13.66
-13.26



ICP Analysis - April 30, 1990 LMCS Check Standard

S3.ple name
sample code

Sample code
Pro3rammq

NAME M

1
78CI 1K
S571
FIVRCT
SET

V INT CONCEN

30-Apr-90 12:37:55

RSD

2.21
1.59
1.65

214.14

6.02
157.49
275.01
293.26
12.95
F2.27

3.15
66.87

4.90
88.70
0.38
0.31

108.86
320.92
205.58

5.77
2.80

15.44
128.67

1.70
9.80
4.89
5.11
3.64

15.91
39.77

384.54
1.23
4.42
5.12
1.33

192. 9 7
4.04
2.37
5.61
4.96

418.64

0.017
10. 14A
0.0 58
9.688

-0.000
-0.106
9.761
9.039
9.965
9.274
0.967

10.065
9.785
0.019

10.092
0.038

-0,039
9.542

10.034
9.871

-0.002
-0.001

8.836
9.694
0.020

24.722
(-0.432

3.500
(-0.115
-0.026
24 .307
9.841
0.323

-0.036
0. 163

-0.015
50.066
-0.013
0.136
2.176

-0.011
9.863

481 .36
1.55

45.92
0.21

-170.60
-66.10

0.21
f .95

1.40
0.76
1.9
0.04

16.64
0.3

27.27
-69.31)

0.06
0,15
0.41

-132.93
-5a1 .75

2.72
0.83

174.66
1.34

-41.18
3.66

-34.45
-43.95

0.32
0.20

12.01
-85. ,0
130.52

-800.96
1.01

-45.76
6.95

51 .46
-4B .

0.56
4.02 -0.028 -63.66
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Analusis - Anril 3fl 190 LMCS Check Standard

Sample name
Sample code
Sample code
Prograwme

NAwE M

Al

As
Ba
Be
Hi

Cd
Ca
Ce
Cr
Co
Cu
Eu
Fe
La
Pb
Li
Ms
Mbi
Hg
No
Nd
Ni

Wa

I

B,,

Si
A9
va
SZ
S
Ta
TI
Th
Sn

Li

Zn
Zr

1
83D38A
SST2
li IRECI
SST

V TNT COCEN

4.93
o.60
4.94
4.46
0.99

86.68
6.76
3.67
0.96
G.23
2.10
0.27
5.00

221 .90
2.38

1s.30
4.54
4.03
0.72
1.24
7.04
2.96
6.55
5.72
2.16
3.2

11.66
2.72
5.13

324.69
5.74
4.14
1.14
S.36
8.65

11.15
2.26
5.11
2.16
11.33
7.81
5.45
5.64

5.675
0. 632
1 .947
0.020
0.002

53. B95
0.080
0.009
0.015
0.715
0.093
0.031
0.277
9.53$]
0.064

)46.549
54.733
0.006
0.007
0.011
0.054
0.017
0.293
0.030
0.2 1
0.077

10.101
0.331
0.636

10.18-5
0.098
0.009
0.232
0.202
6.710

51.055
0.001
0.068
0. O43

54.754
0.235
0.018
0. 145

30-Apr-90 12:41:50

R51,

1.44
13.20
0.79

21.52
O.62
4.01

11.70
0.59
9.44
4.29

27.t)6
i.7-
0.01
5.9t
0.24
0 .7

37.89
1 .59
2.31

10.1B
12.08

2. 4 :
12.50

i13.8
0.72
0.45
2.ZW
0.31

39.42
8.10
5.30
7.10
1.14
0.50
5.42
4.02

41.26
0. 92
2.64
9.02
4 .96
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ICP Analysis - Anril 30 1990 LMCS Check Standard

Sample name
Sa-upli Code I

:ample coda 2
Pr09rawmho

NAM

771 1J
SSI3
ii kECT

SST

MV TNT CONCEN

26.17
0.67

100.42
4.58

264.74
7.87
6.72
3.94
1.32
G.01
1.96
0.30
3.69
4.57
2.32
0.38
0.14
4.15
0.76
1.39

606.61
433.92

6.09
11.89
88.16
3.34
5.50

41.18
90.99
28.29
6.97
4.11

52.29
195.97
32.11

1.36
2.74

640.5 '
44.26
7.17

113.77
6.35

234.08

49.767
1.286

56. E194
0.026
9.249
1.130
0.077
0.019
0.028
0.437
0.050
0.146
0.075
0.009
0. 057
0.033
0.264
0.017
0.008
0.at

26.391
47.465
0.375
0.515

56. 839
0.523
0.520

52. 652
43.834
0.383
0.973
0.008

)53.028
48.361
50. 172

1.159
0.201

48.337
20.607
16.504
9.400
0.039

48.061

30-Apr-90 12:45:40

USD

0.85
8.2
0.07
8.50
1.04
2.76
3.70
6.82
0.76

18.10
7.60
1.37
6.41.

16 .70
5. 01

20.99
14. 7^)
25.80
1.12
3.83
0. 48
0.72

24.79
1.50
0.76

21.48
17. 73
0.56
0.94
0.:1
3.88

12.13
0.44
0.26
0.92
3.44
-. 00

1.21
1.20
2.t2
1.24
2.82
1.00

.. .1 - -I
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Analysis - April 30, 1990 Acid Digested LMCS Check Standard

Sample nai*
Sample code
Sample code
Saxple code
Pruqraime

NAME M

1
2
3

F575
stI%
1DGEST
69076
1sTr

V INT CONCEN

2.24
0.62
1.49

24.20
o.*89
5.91

20.03
29.26
42.68
6.07
6.53
0.53
9.23
4.08

12.89
0.36
0.32

13.64
35.12
21.,21
5.84
2.68
6.23

17.13
I.70
3.70
4. t 4
2.63
5.34

15.65
9.03

41.06
1.02
4.32
4.70
1.08

20.70
4.98
2.07
5.07
4.73

44,65
4.72

0.093
0.070

-0.037
0 .9,31

(-0.002
-0.180

0.932
0.'37
1.436
0.505
0.876
0.954
0.926

'-0.006
1.283

-0. o3n
-0.017
0.880
1.084
0.975
0.001

-0.014
0.505
0.942
0.017
1.867

t--0.508
0.210
0.740

(-0.035
2.442
0.963
0.]1

(-0.063
(-0.616
(-0.294

4.910
0.059

-0.014
(*Z.737
(-0.032

0.952
-0. 048

30-Apr-90 12:50:22

RSD

s2.50
0.41

-29.42
0.65

-22.69
-26.61

0.72

0.83
25.50
0.95
1.31
0.98

-39.07
3.13

-46.63
-156.12

0.49
0.69
0.64

480.14
-2.07
23.67

1.17
176.28

a .85
-28.18
32.17
23.*59

-31.14
2.48
0.71

20.83
-36.43
-33.51
-30.60

1.01
9.23

-56.03
-34.18
-24.14

0.87
-30.10

ICP
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ICP Analysis - April 30, 1990 Acid Digested LMCS Check Standard

Saple name
Sample code
Sampl C.de
faaipi. code
Pr: yr amlug

" M 6

Al
Sb
A %
Ba

Ce
Cr
Co,
Cu
Eu
Fe
L a
Pb
Li
MS
Kr.
H 9
Mo
Nd
Ni
P
K
Sm
So
Si
A.
Na
Sr

Th
Sr.
Zi

U

Zr

2
j

MV INT

2.35
0.51
1.71
3.65
0.87

13.24
5.76
3.20

12.88
5.06
1.56
0.*25
3.03

35.13
3.50
2.10
0.69
3.52
3.01
1.28
5.54
2.56
5.06
4.95
1.59
2.89
5.18
2.28
4.54

44.28
5.43
3.61
0.95
4.13
4.79
2.00
1.91
4.91
1.91
5.30
4.87
5.13
4.56

r57r
43912
111GERl
89076
ss r

CO N .N

0.21 IC
-0.251
0.089

(-0.017
(-0.002

4.725
0.015

(-o.eoa
0.421

(-0.781
-0.003
-0.037
-0.01V3
- 0.927

0.194
4.492
4.845

(-0.040
0.079
0.013

-0.012
(-0.025
(-0. t62
(-0.031

-0. O5
(-1.138

0.030
(-0.262

0.338
0.912

-0.117
(-0.005

0.036
(-0.111
-0.443

4.379
-0.016
0.053

(-0.088
-O.681
-0.019

0.010
(-0.082

30-Apr-90 12:54:41

2SO

12.90
- 22.21

e.*94
-1 .89
-9*59
0.32

12.35
-18.53

1.05
-11.02

-134.68
-19.52
-21.44

.03
1.25
1.7
0.71

-9.09
0.68
6.10

-11.33
-4.27
-0.96

-30.31
-10.76

.3.3
-10.54

3.14
0 . 29

-36 .97
13.06
18.37

-13.68
-39.26

0.12
-39.51

3.31
-7.6

-72.57
-29.17

9.45
-11.72

I
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ICP Analysis - A ril 30 1990 Acid Dicested LMCS Check Standard

Sample name
Simple code
Sample code
ample code

Pi, gr a lme

NAMr. H

1
2
3a

V575
ssr3
ItI GEST
89076
SST

V INT CONCEN

4.4',
0.53

10.23
3.97

26.02
6.17
6.08
3.38

12.37
5.40
1.62
0.2G
3.12
4.05
3.04
0.36
0.31
3.76
2.86
1.29

56.96
42.58
5.30
5.73
9.01
3.07
4.90
5.72
6.85

16.78
6.03
3.80
5.54

19.73
7.28
1.10
2.05

64.70
5.r,&
t.22

15.14
5 .30

26.15

4. 601
-0.003
4.993
0.002
0. B79

-0.007
0.036

-0.002
0.404

-0.346
0.006

-0.000
-0.012

C-0.007
0.140

-0.030
-0. 06 1

(-0.019
0.074
0.013
2.247
4.360

(-0.266
0.031
4.823

-0.459
C-0.410

4.413
I .502
0.003
0.307

-0.030
4.771
3.830
4.174

-0.197
0. 019
4.595
1.743

-1.356
0.8C9
0.014
4.447

30-Apr-90 ]2:58:32

RSt'

0.46
-2163.4

0.91
-112.71

0.58
-68B.01

4.64
-103.64

0. 7 UA
-24.31
20.81

AAkAAA
-40.72
--24.47

2.94
-27.5)
-74.23
--22.98

0.31
2.01
0.36
0.91

-?i.73
40.75
3.32

-24.1a
-24.87

0 .35
6.46

220.71
14.03

-90U.03
0.88

41.32
4 .39

-29.50
23.76

1.64
11.34

-42.3W
0.99

12.49
1.29
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ICP Analysis - April 30, 1990 Reagent Blank

name F583
code 1 :BLANK

code 2 I'IRECT
cod* 3 89076

.me IST T --

MY TNT CONZEN

Sample
S a peS a nip I a
cample
Sample
PA . gra

R. r. E

A'
Sb
A k
Ba
BE

Cd
Ca
Ci.
CA,
C3
Cu
ELI
re
La
Pb
Li
Mg
Mn
Hq
ho
Nd
Mi

K
Sm
Se
SI
Aq
Na
Sr
S

TI
Th
Sn
Ti
w
Ui
V
Zn
Zr

2.36
0.54
1.52
4.22
0.95
r.23
6.44
3.45

23.54
5.61
1.65
0.26
3.27
4.21
6.79
0.36
0.22
3.90

1.52
6.03

5.61
5.37
1.02
3.17
5.09
2.46
5.50

16.42
6.08
3.97
1 .05
4.52
4.97
1.12
2.04
5.37
2.11
5.27
5.03
6.14
4.90

30-Apr-90 if:43:u

PSIt

7.23
202.00

-e .53
7.76

214.93
71 .33
4.47

46.89
0.07

-40.93
4 .90

152 .7

-26.21
1.37

-23.09
47.86

-21:.47
0.40
1.26

30.2
-68.7
-72. St
1 03. '9

'7. 72
-59.03
-30. 15

-100.62
3.18

-26.78
5.26
7.62
4.47

-55.85
-135.73

--46.95
22.12
1.47

165.86
-20.47
-57. 18

1.24
-W,.41

0.332
0(.U19

-0.018
0.009
0.000
0.031
0.059
0.001
0.784

-0.076
0.013
0.003
0.011

-0.002
0.575

-0.013
0.030

-0.005
0.165
0.025
0.009

-0.002
-0.05s
0.002
0.095

-0 . 084
-0.117
-0.019
0.822

-0.009
0.345
0.004
0.144

-0.011
-0.112
-0.078
0.017
9.008
0.005

-0.886
-0.005
0.082

-0.010
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ICP Analysis - April 30, 1990 Seqment 89-076

Raotpl naMe
Sample cod1z
Smple code
Sample cods
Programme

NAKE

Al
Sb
Au
Ra
Ile

Cd
Ca
Ce
Cr
Co
Cu
Eu
Fe
La
Pt.
Li
M9
Mr.
H'I
Mo
Nd
N.
P
K
Sm
Se
Si
A9
N a

S

TI
Th
Sr.
Ti

V
Zr.
Z r

1
2

3

G7G
SAMPLE
100-10
89076
SST 30-Apr-90 13:07:39

MV INT CONCEN DILCOR

4.96
0. *
1.48
3.90
0.91
9.20
6. 02
:3. 31
1.75
5.44
2.31
0.26
3.10
4.08

27.56
0.36
0.32
3. 70
0.9F,
9.54
6.96
2.71
5.31)
5.23
2.30
3.07
4.93
2.44
3.e0

16.03
19.88
5.30
1.04
4.39
4.81
1.09
1.94
.1. QCj
2.04
5.17
4.86
%.56
4.79

5.739
-0.090
-0.042
-0.005
-0.001
2.022
0.032

-0.004
0.042

-0 . 297
0.129

-0.010
-0.015
--0.c06

2.986
-0.016
0.043

-0.015
0.015
0.411
0.050

-0.011
(-0.264
-0.009
0.410

-0.495
-0 .359
-0.057
-0.-2o
-0.022
10. Let
0.039
0.125

-0.046
-0. 409
-0. 229
-0.009
-0.009
-0.027
-1.848
-0.020
0.021

-0.035

579.61
-9. 115
-4.243
-0.550
-0. I V
204.22

3.233
-0. 435
4.277

-,to .04
13.070
-1.093
-1.490
-0.596
301.56
-1 .573

4.369
-1 .565

1.469
4 %.550
5.070

-I. L 19
(-26.64

-0. U60
41.397
-50.03
-36.25
-5.771
-3. 152
-2.228
1026.3
3.089

12.580
-4.619
-41.29
-23.16
-0.900
-0.933
-2.682
-186.7
-2.047
2.006

-3.517

2.7T;
-59.65
-14.b0

-45.'30
4. 9

32.35
-37.17

L.23'
-37.36

4.26
I117. 0 (
-49.90
-35. 44

1.37
-34.6'
79.37
33. 07

2.25
1.04

10.19
-23.65
--32.70
-72.39

-34.03
-38.79

-II G.89
-16U.17
-45.46

1.87
4.40

10.s8
-51.46
-54.79
-31.53
-70.61
-4 .83
-58.43
-45.92
-3940

1 i '
-40.69

Dilution factor : 101.000
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ICP Analysis - April 30, 1990 Segment 89-076

V ENT CONCEN T , YC

15.10
0.51
1.43
3.$6
0.89

20-25
5.66
3.20
5.9']
5.03
5.07
0.25
3.06
3.79

119.65
0.35
0. 32
3 . 50
4.B7

39.9a
6.34
2.61
5.05
5.42
4.48
2.88
4.55
2.4B
3.09

15.31
72.14
11.03
1.4$
4.10
4. 5C
1.02
1.87
4.03
1 .95
4.97
4.66
a .58
4.55

26. 780
-0.222

(-0.072
-0. 007

(-0.002
9.418
0. ry

(-0.008
0.187

(-0.817
0.617

-0.042
-0.021

(-0.015
13.C74

(-0.057
0.138

(-0.042
0. 17
1.080
0.014

(-0.022
C-0.5711

0.006
1.846

<-1. 184
(-0.962

0.002
0.012

(-0.046
47.333
0.187
0.595

(-0.118
(-0.970
(-0.603
(-0.026
-0.014

(-0.069
(-3.678
(-0.037

0.093
t-0.085

562.3
-4.67

-0.15
(-0.94

197.7
0.1

(-0.16
3.91

(-17.1
12.95
-0.87
-0.45

<-0.31
287. 1

(-I .09
2. 90

(-0-ali
2.87

39.46
0.29

(-0.45
(-11.

o.i:
38.77

(-24.1

0.00
0.25

(-0.96
994.0

3.9
12.4;

(-2.47
(-20 .
(-12.6
(-0.54
--0.28

(-1.44

(-77. 7'-0.77
1.94
-. ?A

Sample name
Sample Cade
Sample code
Sample code
Programme

41AME 1

Dilution factor : 21.0000
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F576
SAMPLE
500-10
89076
86T

1
2
3

30-Apr-90 11:11:53

R FIBE

7 0.65
9 -26.98
I -12.17
4 -30.13
0 -1U.44

6 149,71
9 -24.60
9 0.67
S -11.31
3 0.50
6 -20.97
I -23.
6 -11.27
6 Q.:3
Pt -Z2.55i
7 32.92
4 -10.3.)

D-071
9 0.4.4
PS 13').i9
2 -5.311

4 -4.16
7 90.59
6 6.71
7 -9-.16
0 -20.2k
0 1061.69
7 47.9I
1 -13.60
0 0.74
1 0.73
3 4.43
1 -11.48
R -9.R2
6 -11.87
7 -B.80
9 -20.35
4 -11.11
5 -1G.64
9 -6.08
5 I.P8
8 -10.97



ICP Analysis - April 30, 1990 Duplicate Segment 89-076

Sample
Sample
S411ple
S ample
1'rogram

NAM R

Al
Sb
As
ba
be
B i

C,
Ce
Cr
Co
Cu
Eu
Fe
La
Pb
L1
M19
Al,
H9
ho
Wd

K

$e
AS
Ni

s

Ta
TI
Th
Sn
Ti

Zr

code
code

me

2

3

2577
PUPSAh
100-10
89076
5ST

MV INT CONCEN OILCO

4.31
S, 52

1.47
3.86
0.9L
8.59
6. 00
3.29
1.63
5.38
2.27
0.25
3.08
4.05

26.32
0.36
0.31
3.7 5
0.97
9.03
6.68
2.62
5.34
5.27
2.23
3.04
4.89
2.41
3.73

15.76
18.23
5.12
0.99
4.33
4.80
1.00
i.de
4.02
2.01
5.12
4.90
5.41
4.00

4.279
-0.106

t-0.040
-0.007
-0.001

1.615
0.030

-0.005
0.036

1-0.360
0.123

-0.027
-0.019

C-0.007
2.R42

-0.029
-0.069

(-0.019
0.015
0.387
0.038

-0.013
(-0. 308
-0.005

0. 266
-0.594

(-0.428
-0.009
-0.069

r-0.031
9.985
0.034
0.072

(-0.059
-0.416
-0.275
-0.026
-0.015
-0. 042
-2. 305
-0.017
0.017

-0.032

442.2
-10.7

(-4.99
-0.73
-0.1:
163.0
3.07

-0. 51
3.95

(-37.1
,2.37
-2.69
-1.91

287.0
-2.88
-S. 99

C-1.93

3. il
-1.35

t-3j .0
-0.53
36.97
-59.9

(-43.7
-8.97
-6.92

(-3.12
907.5

3.43
7.29

(-5.93
-41.9
-27.8
-2.60
-1.47
-4.24
-222.
-1.69

1.71
-3.21

30-rApr-90 13:16:24

1R RS

4 2.27
4 -31.93
2 -1a.5(
7 -30.40
5, -12.76
9 1.93
3 !2.(7
7 -31.40
4 1.03
6 -23,27
4 3.39
1 -27.15
4 -20.47
6 -17.64
1 1.16
5 -18,92
1 -28.64
6 -19.56
2 1.82
4 1.07
3 20.50
3 -25.32
'9 -2S, 18
5 -38.77
2 11.16
8 -13.83
.7 -22.16
7 -47.45
a -21.21
a -19.3r
3 1.47
6 3.34
U 10.03
7 -33.78
8 -17.10
0 -21.Oa
3 -27.22
6 19.39
b -24.12
8 -24.02
Q -;2 .La
0 6,97
I -24.64

Dilutien factor : 101.000
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ICP Analysis - April 30, 1990 Duplicate Segment 89-076

Sample cc;de 1
Sample code 2
Sample code 3
FruyrAmme

NAME

DUPSAM
500-10
P9076
ssi

MV TNT CONCCN DILCO

13.19
0.54
0 .5G
4.32
0.97

19.25
6.07
3.46
5.63
5 .69
5.35
0.26
3.40
4.29

120.94
0.37
0.34
3.94
5.87

39.84
6.52
2.82
5.67
6.23
4.89
3.20
5.16
2.71
4 .

16.74
68.33
10.99
1.45
4.60
5.22
1.13
2.01
4.26
2.14
5.60
5.23
8.78
5.20

22.805
0.045
0.005
0.014
0.001
8.753
0.035
0.001
0.174
0.030
0.666
0.001
0.031
0.000

-13.824
0.003
0.296

-0.002
0.168
1.874
0.031
0.002

-0.009
0.070
2.117
0.021

-0.010
0.317
0.342
0.001

44.619
0.1286
0.548
0.007
0.356

-0.005
0.010
0.004
0.C21
2.063
0.012
0.097
0.051

470.9
0.94
0.10
0.
0.02

103.8
0 . 73
0.02
3.66
0.63

13.99
0.02
0.64
0.00

290.3
0.07
6. IP

-0.03
3.53

39.34
0.64
0.04

-0.19
1.46

44.46
0.44

-0.21
6.G5
7.18
0.03

936.5
3.8)

11.51
0.1
7.4E

-0.10
0.22
0.08
0.44

43.32
0.25
2.04
1.06

20-Apr-90 13:20:31

2 RSD

- 0.26
8 130.34

317.73
1 25.i9
I 14.L7
2 0A51
1 6.43
8 61.92
3 0. 3
3 424.46
4 0.
4 754.92
1 28.18
4 818.59
'0 0.38
3 338.20
0 5.02
8 -323.35
2 2.70
S 0.42
7 17.36
2 112.72
6 -757.30
b 9.12
2 0.87
5 939.37
8 -1433.5
7 12.74
8 9.75
1 63S.67
9 0.00
7 0.57
7 1.52
4 272.02
4 16.15
7 -1731.3
0 59.28
0 118.46
1 70.01
4 43.98
& 47.98
9 D.16
.j 27.47

Dilution factor : 21.0000
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ICP Analysis - Anril 30 1990 Snike of Segment 89-076

Sample
S.apl.
sample
fla mp e
Pr oqram

name
code
code
code
be

NAME

A]
S.
A a
Ia

Di

Cd
C4
Ce
Cr
Co
Cu
Eu
Fe
La
Pb
Li
M'3
Mn
H9
Mo
Nd
Ni
P
K
So
Se
Si
A9
Na
Sr
S
T1.
TI
Th
Sri

I

Zn
Zr

1
2

3

F578
SPIKE
100-10
89076
SqT 30-Apr-90 13:24:32

MV INT CNMCEN fllT.tOR

4.61
0.53
1 .B
4.29
1.22
53.8Z
6.16
3.68
2.13
5.69
2.37
0.26
3.30
4.61

24.2h
0.39
0.33
4.05
2.25
9.16
8.13
3.20
5.65
5.53
2.25
3.19
5.17
2.55
3.96

16.74
18.45
5.72
1.30
4.5 0
5.09
1.14
2.17
4.65
2.11
5.42
5. 15
6.04
5.23

5.411
0.000
0.053
0.013
0.010
1.771
0.041
0.009
0.055
0.023
0.140
0.013
0.016
0.010
2.603
0.049
0. 16
0.000
0.055
0.393
0.101
0.044

-0.028
0.C15
0.377

-0.016
0.009
0.097
0.049
0.001
9.145
0.041
0. 1 1t6
0.003
0.120
0.044
0.052
0.049
0.0D
0.408
0.005
0.032
0.057

546 .54
0.000
5.386
1.268
0.974

179.07
4.155
0.917
5.574
2.314

14.148
1 .2H7
I . 609
0.993

262.92
4.983

15. 72q
0.024
5.541

29.704
10.249
4.437

-2.804
1.501

.18.100
-1.638
0.891
). 756
4.946
0.120

922.60
4. 987

18. 835
0. 298

12.164
4.461
5.296
4.915
0.609

41.178
0.504
3 .229
5.798

Dilution faztor : 101.000
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~~~1~

1.71

51.64
41). 61
4.2n
7.09

29.93
38.74

1.03
1073.51

A.35
EH.82

44.73
1.46

33.84
42.76

134.72
9.69
0.59

11.60
21.69

-690.22
87.54
14.26

-2061.7
3068.06

99.59
01.53

1632.19
0.97
4.62

14.4 1
1159.86
210,12
399.44
27.27
17.91

b-20.58
415.20
169.46

9.52
4R. P14

, ~k ofSqet8-7



ICP Analysis - April 30, 1990 Spike of Segment 89-076

Sample
Sample
Sa pl*
Sample
Proar.

rame
code
code
code

* .l

3.
2
3

F578
SP 1K.
500-i0
84076
Sn 30-Apr-90 3:2R:42

MV INT CONCEN DILCCR

14.44
0.52
1.91
4.9b5
2.24

18.38
6.22
4.52
7.72
5.17
5.15
0.2a
3.43
5.44

1107.73
0.44
0.35
4.07
4.16

29 .55
9.00
4.67
5.16
6.03
4.14
2.9G
4.67
2.70
4.37

15.44
66.59
12.74
1.67
4.22
4.76
1.0
2.79
7.08
2.13
5.09
5.27

10.47
5.92

25.404
-0.216
0.208
0.043
0.04b
o.166
0.044
0.640
0.246

(-0.G37
0.632
0.003
0. 035
0.035

12.291
0. 1 97
0.394
0.009
0.115
1.659
0.140
0.205

(-0. 4$6
0.054
1.622

(-0.873
(-0.771

0.308
0.255

(-0.042
43.3 2
0.231
0.783

(-0.087
(-0.502
-0.268
0.215
0.219
0.016

(-2.578
0.015
0.139
0.204

Dil'jtion factor 21.0000

201

533.49
-2.437
4.322
7.00
0.956

171.48
0.934

5. 156
(-13.38
13.277
0.07V
0.733
0.732

258. 11
3.926
8.267
0.197
2.409

39.047
2.934
4. q03

(-9.77H
1.129

34.066
(-18.34
(-16.19

6.466
5.357

(-0.876
911.02
4.849

16.438
(-1. 831

S0.54
-5.637

4. 14
4.578
0.322

(-54.14
0.312
2. R8
4.276

1.19
-37.58

0.45
5.33
0.91
1.20

12.66
3.16
1.01

-31.(.20
1 .27

20. 94
12.07
4.81
0. u3
4.46
5.71

35.99
1.2i
1.19
9. 44
2.55

-6 .03
6.00
3.63

-10.71
-9.94
9.02
6.54

-11.79
1.21
1.36
3.46

-l18.95
-12.57
-18.70

3.85

56. -:
-17.73

18. 75
1.48
4.96

-- 1.111-1- i



ICP Analysis - April 30, 1990 Acid Digested LMCS Standard

1
2
3

F579
SST1
DIGEST
89076
s9 I

MV INT CONCEN

Al
Sb
As

B..

Cd
Ca
Ce
Cr
CO
Cu
Eu
Fe
La
Pb
Li
M3
Mn
Hg

Nd
Ml.
P

SeS1
Si
AS
Na
Sr
S
Ta
TI
Th
Sn

i
U
11

Zn
Zr

2.10
0.60
1.40

24.11
0.86
n.61

19.94
28.59
43.08
5.6 G
6.43
0.31
9.09
3.79

12.72
0.33
0.30

13.44
24.72
21.12
5.88
2.56
5.89

l6.8r
1.57
3.50
4. 48
2.50
4.23

14.43
e.62

40.95
0 . "
3.99
4.41
1.01

20.04
4.73
1.93
4.69
4.54

44.11
4.46

Sample
Sample
S a p1 0
Sample
Prora

rname
Code
Code
code
me

RNIOME

30-Apr-90 3:32:4')

R1S

-24.34
12.40

-15.06
0.74

-1 , .4U
-13.22

1.71
1.70
0.49

13B2.82
2!.7L,
2.67
1.35

-12.03
I .3)

-13.12
-3.77
0.90
0.85
1.35

51.46
-15.39

1 .94
-50.06

16.4C
-jo.54
67.92
7.78

-9.09
2.97/

19 . 4;0.*57
29.46
-9.53

--15.29
-I .35

1.41
1(i.74

-10.51
-12.60

1.
-11.5 6

-0.213
0,67Q

(-0.011b
0.527

(-0.003
(-0.381

0.926
0.5)11
1.449
0.008
0.858
0.866
0.906

(-0.015
1.263

(-0.057
-0. 199

0. 862
1.072
0.970
0.003

'-0.027
0.189;
0.907

(-0. 07
1.115

(-1066
0.024
0.102

(-0.075
2.148
0 . 960
0.048

(-0. 146
(-1.145
(-0.654

4.736
0.042

(-0.082
(-6.244
4-0.048

0.939
(-0.103
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ICP Analysis - April 30, 1990 Acid Digested LMCS Standard

Sample
Sample
Sample
Sample
Prt Qr in

name
code
code
codu
file

1

a

F579
sST
DiGES7
89076
SST 30-Apr-90 13:36:35

MV INT CONCCN

2.45
0.53
1.79
3. MS
0.91,

13.78
5.99
3.33

13.08
5.33
1.61
0.21,
3.22

35.86
3.*62
2.14
().;2
3.70
3.09
1.32
5.83
2.67
b.34

. 16
1.73
3.03
5.45
2.35
4.46

4S. 76
5.72
3.77
1.01
4.34
5.08
2.07
2.00
5.11
2.00
5.57
5.09
1.27
4.75

0.o 16
-0.077
0.135

-0.001
5.087
0.030

-0.004
0.420

(-0.437
0.C06

-0. C12
0.004

+ 0.949
0.207
4. 64
5.165

(-0.024
0.081
0.015
0.001

-0 . 4i
(-0.307

-0.014
0.037

(-0. G31
0.43U

(-0.179
0.297
0.961
0.087

-0.001
0.096

-0.057
0.094
4.74e
0.007
0.069

-0.047
1.799

-0.000
0.0L4

-0.043

15.33
-26.02

5.33
-3.29

-B. 9
2.98

21 ,25
-36.91

1.44
-23.79

2.19
-79.37
202. S

3.5 1
1.70
2 .57

-21.32
".00
7 .4

157.70
-19.26
-2B.19
-28.12
92.66

-24.49
?:2 .01

-25 .74
10.06
2.59

8e3.41
.- 134.98

S7.04
-29.56

3.46
65.04
8.28

-20.7
4.94

--1296. It
10.25

-22.91
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ICP Analysis - April 30, 1990 Acid Digested LMCS Standard

Sample name
Sample code
Sample t'orne
Saple code
PrNArame

NAME h

1

3

F579
SST3
LIGEST
89076
sT

v [NT CONCfl4

4.53
0.54

10.63
4.07

26.80
6.21
6.17
3.44

12.*67?
b.53
1.66
0.26
3.1 
4.16
3.09
0.36
0.32
3.05
2.92
1.31

59. 78
44.22
5.4')
5.77
9.6b
3.12
5.93
5.97
6.80

17.13
6.19
3.88
5.82

20.48
7.49
1. 12
2.07

66.54
5.84
5.35
t. 61
5.37

26.9

0.039
5.222
0.002
0. ;06
0.OiR
0.042
0.000
0.414

-0.182
0.015
0.012

-0.002
-0.003

0.146
-0.015
-0.022
-0.010

0.076
0.014
2.370
4.559

-0.170
0.033
5.20

-0.281
-0.218

4.752
1.519
0.014
0.416
0.002
5.061
4.021
4.555

-0.053
0.024
4.734
1.830

-0.181
0.909
0.016
4.601

30-Apr-90 13:40:16

2RD

52.04
0.9u

iUo.87
0.69

213.22
5.80

234.3?
0.27

-60.49
32.62
17.32

-310.16
-56.26

3.10
-56.73

-103.99
-46.53

0.99
6.39
1.68
1 .09

-56 -. 1
14.43
3.29

-56.40
-1 50 J

2.60
1.21

51 .;8

13.86
66.31

1 . Ili
4.37
1.75

-128.51
15.67
0.30
0.44

-393.91
1.00
9.75
0.60
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ICP Analysis - April 30, 1990 Acid Blank

Sample name
Programme

NAME

A'-
5b

b I
Be
Si
B
C -
Ca
Ce
Cr
Co
Cu
Eu
Fe
La
Pt.
Li
Mg
tin
H5lit,MO
Nd
Ni
P
K
Sm
Se
Si
As
Na
Sr
S
Ta

Th
9F1
TI
w
U
(I-
ZIn
Zr

hv IN

2.1
0.5
1.4
3.8
0.9
5.9
5.6
3.3
0.5
5.4
1.5
0.2
3.6
4.1
1.7
0.3
0.3
3.8
0.4
0.9
6.2
2.6
5.4
5.1
1.6
3.0
4.9
2.3
3. 6

15.9
5.3
3.6
0.9
4.3
4.8
1.0
1.9
4.0
2.0
5.1
4.P
4.6
4.8

: SST

T CONCEN

3 -0.]49
2 -0.111)
9 -0.035
6 -0.007
1 -0.001
2 -0.172
0 0.005
1 -0.004
3 0.001
7 -0.258
1 -0.O Q?
5 -0.014
9 -0.019
2 -0.605
9 -0.006
6 -1.015

2 -0.013
a -0.00
T -0.001
6 0.019
8 -0.014
5 -0.206
5 -0.015
2 -0.037
8 -Q.439
e -01295
6 -0.126
0 (-0.136
6 -0.024
7 --0.162
9 -0.003
0 -0.021
'2 -0.043
1 -0.40U1
9 --0.212
2 -0.014
6 -0.011
2 -0.037
5 -1.993
4 -0.022
0 -0.002
1 --0.030

30-Apr-90 13:44:04

RSD

-57.35
-70.69
-42.07
-49.89
-54.7S
--37.67

19.14
-36.91

30.03
-56.69
-34.09
-62,92
-46 50
-49.93
-68.81
-53.91

-112.50

-113. H9
-79.25

48.04
-39.32
-41.34
-36.32
-U4.24
-42.25
-53.00
-46.57
-30.29
-44.31
-4&.C5

-4 . 3
-122.*93
-U?7.12
-52. 7(

-42.21
-89.84
-45.56
-45.59
-47.78
-47.71
-6.91
-Si- t. 4
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ICP Analysis - April 30, 1990 LMCS Check Standard

r. a C
code
code

mI t

1
23

70C11K
SSTL
DIRECT
S3Tr

MV INT CON-ENNAHE

Al
6b
As
Ila
lop

Cd
CA
C R
Cr
Co
C-.
Eu
Fe
L a
Pb
Li
MS

Kq
1-3
Ko
Nd
Ki
P
K
Sm
ue
6i
A-
Na
S.
S
Ta
T1
T h
GOn
Ti
wU
U
V
2r
Zr

2,12
1.60
1.61

219.39
0. 90
5. 83

162.30
275.83
300.?8

12.93
52.
2.97

68.67
4.72

90.97
0.38
0.32

111.94
327.65
208.58

5. T4
2.73

15.15
129. 84

1.66
9.77
4.66
5.06
3.48

15. 11
40.24

394.51
1.22
4. 25
4.79
1.09

194.01
3.88
2.31
5.37
4.66

425.07
4.65

Sample
9awple
Sample
Prf'3 r a

-0.170
10.307
0.033
9.930

-Q. O 
(-0.231

10.071
9. 69

10.221
9.237
9.041
9.424

10.063
0.013

-10.*346

0.031
-0.017
9.813

10.245
10.016
0.001

-0.00a
0.578

-0. 006
24.592

(-0.?W1
3.515

(-0.192
(-0.053
24.637
10.099
0.309

(-0.001
-0. 46(,
-0.221
50.339

C-0.025
0.107

-0.027
(-0.037
10.016

(-0.063

30-Apr-90 13:47:42

RSI'

-25.16
1.61

26.02
1.13

-" .38
-13.13

0 . es
1.59
0192
1.66
1.28
1 .55
1.09

13.39
0.91

20.97
-114.56

1.06
1.10
1.22

641.29
-IR.92

3.05
1.19

-2S7.32
1.60

-11.63
1.839

-10.27
-12.51

1 .2t
1.08
6.56

-15.16
-8.86

-24,79
1.35

-12.0
1.85

-1621.1
-13.17

1.30
-13.55
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Analysis - April 30, 1990 LMCS Check Standard

SAMpl. name
54dmple cod.
Sample code
PFrgraDmlv

NAME N

Al
St
As
B-a

Di
H
Cd
SCa
Ce
Cr
Co
Cu
Eu
Fe
L
Pt.
L i

n
H9
Mo,
Nd
NI
P
K
Sn

Si
A9
N4
Sr
S
Ta
Ti

Sn
Ti
i.

Zn
Zr

I
B3930A
$572

SnT

v IN! CONCEN

4.71
0.57
4.70
4.02
0.92

85.67
6.44
3.39
0.93
5.62
1.94
0.25
4.69

31.05n
2.27

10.54
4.37
3.41
0.68
1.16
7.05
2.76
6.61
5.29
1.97
2.93

11.31
2*. 51
4.73

337.29
5.12
3.80
1.05
4. 80
8.14

11.24
2.13
4.70
1.99

10.93
7.40
5.17
5.23

5.202
0.301
1.812
0.000

-0.001
53.219
0.059

-0.001
0.015

-0.066
0.064

-0.034
0.230
9.eIr,
0.050

)47. 179
2!.640

(-0.032
o.006
0.007
0.054

-0.0:
0.299

-0.004
0.198

(-1.002
9.561
0.046
0.4.

10.271
(-0.339
-0.000
0.136
0.082
5.757

51.476
0.042
0.037

(-0.053
51.150
0.199
0.011
0.058

30-Apr-90 13:51:41

E(SD

0.75
9.41
1.07

9500.53
-a2.43

0.62
3.75

-167.29
0.49

-181.76
6.91

-36.33
2.62
1.01

11 .96
1.01
0.72
18. U
1.9b

11.27
15.7 L

-110.56
315.09

-210.29
22.63

-1.2.94
0.79

108. CU
5. 17
0.70

-20.02
-953.70

14.02
31.37
3.53
0. 84

11.97
10.81

-13.60
0.6
2.08

21.*24

ICP
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ICP Analysis - April 30, 1990 LMCS Check Standard

Sample namv
Sasple code 1
Sample code 2
Programrio

-NAM C

77C11J
SST3
D IRECT
SST 30-Apr--90 12:59:33

MV INT CONCEN

26.45
0.65

101.42
4.31

274.76
7.57
7.01
3.75
1 .33
5.62
1 -79
0.28
3. 50
4.27
2.24
0.37
0.33
3.89
0.75
1.34

605.34
440.43

5.68
11.67
97.3S

3. 14
5.15

41.17
93.43
27.49

6.61
3.91

52.34
196.11
32.54

1.30
2.60

661.11
44.96
6.94

115.9D
6.19

240. 7-

FO. 351
1.131

57.470
0.014
9.599
0.V29
0.096
0.012
0.028

-0.062
0.036
0.001
0.047

-0.00V3
* 0.047

0-000
0.125

-0.007
0.00 L

26.336
49.1 11

0. 005
0.497

-0.201
-0.029
52.632
45.062
0.35?
0.719
0.003

)53.077
48.395
50.976

0.849
0.185

49.89f
20. 9 49
14.420
9.592
0.036

49.456

0.04
12.13

0.311
30.87
0.72
6 . U7

36.85
14.34
0.69

-281.29
18.26
4.95

19.55
-i561.3

9.32
A#.k**A

31.60
- 16.33

2.39
6.52
0. c
0.4Q

1661.02
1.07
1.63

-113.53
-66A4.92

0.98
0 53
I.ta

12.11
7-.73

1.14
0 .56
0.69

12. 83
2.01
1.42
0.52
3.27
0.76
3.13
1.22
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Analysis - April 30, 1990 Core 6 Composite

Sample nahe
Sample -cde 1
Sample occe 2
5ample code 3
Programme

NAME

E923
SAMPLE
100--10

S 001,
SST 30-Apr-90 14:44!14

MV INT CONCEN rI l.rp"R
3.30
0.49
I .3 t;
3.62
0.86
6.24
5.93
3.08
1.51
5.07
1 .48
0.25
2.86
3.82
4.60
0.35
0.30
3.56
2.5B
2.64
5.58
2.49
5.08
6.93
2.95

42.5G
4.62
2.23
4.69

14.83
10.85
3.87
0.e5
4.06
4.46
1.02
1.80
3.04
1.87
4.80
4.61
4.40
4.5G

2,23C
(-0.334
-0.101

(-0.019
(-0.003

0.039
0.026

(-0.012
0.034

(-0.762
(-0.016
-0.041

(-0,049
(-0.014

0.321
(-0.055
(-0.209P
(-0.036

0.065
0.078

-0.011
(-0.035
1-0,543

0.125
0.843

)147.35
(-0.054
(-0.342

0.415
(-0.062

3.732
0.002

(-0.06"
(-0.127
(-1.052
(-0.576
(-0.047
(-0.029
(-0.108
(-5.263
(-0.042
-0.605

(-0.003

230. )'
(--30.74
(-10.15
(-1.8239
(-0.299

3.989
2.651

(-1.260
3.450

(-76.97
(-1.661
-4. 095

(--4.W0
(-1.299
32. 271

(-5.SO7
(-20.97
(-3.663

6.606
7.911

-1.083
(-3. 498
(-54.86
12.632
85. 095

) 14683
(-06.23
(-34 .5e
41.905

(-G.239
376.95
0.170

(-6.325
(-12.84
(-106.2
(-50.16
(-4.730
(- 2.87
(-2 0.92
(-531.6
(-4.219
-0.507

(-8.432

-12.94
-2.64
-4.21
-3.81
53.93
12.56
-6.47
1.05

-4.83
-3.7B
-9.90
-4.87
-6.28
1.75

-2.25
-7.72
-4.03

1.20
0.9"

-31.54
-4.18
-'3 . 17

2.28
5.13
0.92

-4.72
-13.17

3.35
-4.87

1.76
29.04

-41.25
-9.28
-7.98
.-5. "
-3.12
-5.00

- I . 933-4.33
-4.917

-1.06
-5.23

Dilation factor ! 101.000
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ICP Analysis - April 30, 1990 Core 6 Composite

V IN! CONGEN DnT.cn

8.12
0.51
1.46
3.91
0.89
9.21
6.14
3.22
4.41
5.36
1.93
0.25
3.06
4.04

15.35
0.35
0.31
3.74
6. 45
8.95
5.63
2.60
5.29

15.10
9.30

191.61
4.87
2.34
6.48

15.67
30.24

5.51
0.93
4.29
4.8$
1.00
1.87
4.08
1.9a
5.12
4.92
5.25
4.00

12. 2 95
(-0.274
(-0.013

-0. Got;
(-0.9002

2.032
0.0s0

(-0.007
0.133

(-0.399
0.044

-0.034
-0.021

C-0.007
1 . t69

-0.036
-0.095

(0.020
0.186
0.383

-0.008
(-0.022
(-0.348

0.767
5.015

)705.23
(-0.456
(-0.187

1.31 C
(-0.034
17.957
0.044
0.011

(-0.070
-0.325

(-0.307
(0.027

-0 .0 LO
(-0.056

-2. 290
-0.015
0.013

-0.032

25B.1
(-5.75
C--1.10
-0.10

(-0.03
42.66

0.83
(-0.15

2.7 j
(-B.30

0. 92
-0. i1
-0.44

(-0.15
32.95
-0.76
-1.99

(-0.42
2.91
8.04

-0.17
(-0.46
(-7.30
16.11

Dr.3
1481

(-9.58
-3.92
27.64

(-0.71
37?.1

0.92
(1.23

C-1.4,
-6. 82

(-6.45
(-0.57
-0.21

(-1.16
-49.0
-0 .30
0.28

-0.6G

Savple name
Sample wcode
Sanpl code
Semple code
Proqraiiog

NAME M

Dilution factor : 21.0000

210

F923
SAMPLE
500-10
000006
Ss

3
30-Apr-90 14:48:24

R RSJ

9 0.83
3 -15.38
B -27.91
. -67.02
6 -35.83
9 2.47
1 17.47
7 -13.60
2 0.oa
5 -32.14
2 7.26
1 -50.17
6 -3a.70
;3 -33.82
4 0.26
3 -29.74
9 -31.49
1 -29.14
4 0,77
7 0.47
1 -21,37
7 -15.91
0 -19.12
4 0.40
1 2.87
0 0.66
6 -nIt.43
3 -19.31
6 2.26
2 -29E09
1 0.02
4 2.83
8 149.47
6 -29.66
2 -43.12
7 -29.20
2 -38.53
3 -42.13
7 -ri7.25
9 -39.90
9 -28.05
0 3.81
S -47.P2



ICP Analysis - April 30, 1990 Duplicate of Core 6 Composite

Snmple :ma.e F924
Sample cade 1 :DUPSAN

Sample code 2 100-10
Sample code 3 000006
Prugrawme :51 30-Apr--JO 14:5210

NAME MV INT CONCEN DTLCOR RSI

Al 2.47 2.632 265.86 L.94
lt 0.52 -0.097 -9.766 -102.14
As 1.51 -0.023 -2.344 -C4.72
bk 4.04 0.001 0.121 268.2
Be 0.93 -0.000 -0.031 -121.56
Bi 6.56 0.258 26.100 30.b"
Bi 6.57 0.067 6.793 6.70
C d 3.36 -0.002 -0.245 -94. Q
Ca 1.66 0.039 3.974 1.07
Ce 5.66 -0.006 -0,643 -1937.6
Cr 1.63 0.010 1.012 35.31
Co 0.26 0.012 1.170 34.64
Cu 3.19 -0.002 -0.202 -421.St
Eu 4.27 -0.000 -0.019 -1262.2
pe 4.71 0.334 23.715 0.53
L, 0.27 -0.002 -0. 17', -714.9S2
Pb 0.32 -0.03! -3.495 -99.21
Li 3.96 -0.000 -0.043 -'57.2
Mg 1.93 0.045 4.548 0.38
Mn 2.9 0.095 9.599 0.34
Mg 5.93 0.005 0.490 79.4n
M 2.69 -0.012 -1.253 -29.45

Nd 5.62 -0.053 -5.364 -329.86
Ni 7.25 0.150 15.114 5.01
P 2.61 0.619 62.527 7.11
K 42.83 3148.36 ) 14985 0.20
Sm 5.16 -0.011 -1.467 -927.4A
Be 2.43 -0.65 -6.550 -53.46
Si 5.11 0.-25 63.112 4.16
A9  16.59 -0.004 -0.363 -295.89
Na 9.82 3.004 203.40 1.55
Sr 4.25 0.011 1.159 11.37
S 0.54 0.025 2.502 58.38
Ta 4.50 -0.015 -1.565 -126.52
T1 5.11 0.157 15.906 50.08
Th 1.13 -0.019 -1.988 -472.34
S. 1.97 -0.002 -0.229 -393.63
11 4.19 -0.002 -0.176 -270.18
71 2.04 -0.029 -2.962 -20.02
U 5.36 -0.093 -8.360 -V87.00
V 5.16 0.005 0.547 67.19
Zn 4.B 0.003 0.276 65.0Z
Zr 4.96 0.001 0.056 2473.49

Dilution factor 101.000
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ICP Analysis - April 30, 1990

Sample nane : F924
Sample code 1 : DUPSAM
Sample code 2 : 500-10
Sample code 3 : 000006
PrC9?r me SST 30-Apr-0 14:50:01

NAME MV INI CONCEN DILCOR RSD

Al 8.12 12.284 257.96 0.27
Sb 0.52 -0.164 -3.452 -29.61
As 1.40 -0.044 -0.930 -48.66
b. 4.12 0.005 0.103 104.40
Be 0.90 -0.001 -0.031 -38.58
i 8.35 1.451 30.475 S-2:

0 6.66 0.03 1.532 10.22
Cd 3.26 -0.006 -0.17 -37.69
Ca 5.79 0.180 3.7?7 0.74
Ce ;-45 -0.285 -5.988 -6(.23
Cr 1.99 0.056 1.168 12,54
Co 0.26 -0.009 -0.L95 -94.37
Cu 3.10 -0.014 -0.304 -02.43
Eu 4.11 '-0.005 -0.107 -71.136
F. 15.56 1.t93 32.449 0./"
La 0.36 -0.019 -0.382 -71.94
P, 0.21) -0.043 -0.908 -75.50
Li 3.80 -0.014 -0.304 -60.84
MN 9.39 0.279 5.e5o 0.31
Mr. 10.61 0.463 9.729 0.36
W3 5.66 -0.007 -0.146 -47.60
No 2.65 (-0.017 (-0.351 -.

Nd 5.40 -0.247 -5.19e -54.77
Ni 14.86 0.748 15.714 1.35
P 5.94 2.804 58.085 1W.A
K 197.82 )728.48 15298 0.11
So 4.95 -0.330 -6.939 -67.21
Sn 2.40 -0.111 -2.333 -64.19
Si 6.04 1.494 31.373 2.93
Wj 15.96 -0.024 -0.512 -59,52
Na 24.55 13.483 283.15 0.36
Sr 5.89 0.054 1.131 2.41
S 0.96 0.046 0.969 19.39
Ta 4.34 -0.057 -1.190 -50.00
TI 4.82 -0.394 -8.275 -56.87
f V 1.09 -0.226 -4.745 -56.63
Sn 1.89 -0.021 -0.444 -69.55
Ti 4.15 -0.004 -0.094 -14S.61
w 2.00 -0.048 -0.999 -49.00
U 5.- - .361 -28.58 -97.41
v 4.87 -0.020 -0.411 -Z7.04
Zn 5.30 0.014 0.300 9.OP
Zr 4.85 -0.021 -0-440 -103.65

Dilution factor : 21.0000
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ICP Analysis - April 30, 1990 Acid Blank

Sample name
Programme

NAME

Al
Sb
A%

Be
B i

Cd
Ca
Co
Cr
Co
CUt
Eu
Fe
Li
Pb
Li
M
hn
Hg
Mo
Nd
Ni
P
k'
So

Si
Ag
N4
Sr
S
Tai

T I
Sn
Ti

V.
Zn
Zr

Mv IN

2.0
0.5
1.4
3.6
0.8
5.6
5.3
3.1
0.4
5.1
1.4
0.2
2.9
3.9
1.6
0.3
0.3
3.6
0.4
0.9
6.0
2.5
5.1
4.8
1.5
3.0
4.7
2.2
3.4

15.0
5.0
3.5
0.8
4.1
4.5
1.0
1.8
3.8
1 .9
4.0
4.6
4.3
4.6

: HNO3

T CONCEN

3 (-0.350
0 (-0.332
3 (-0.071
5 (-0.017
7 (-0.003
3 (-0.365
0 -0.014
2 (-0.011
8 (-0.OO1
7 (-0.635
3 (-0.026
5 -0.038
3 (-0.041
0 (-Q.011
9 (-0.016
5 -0.045
0 -0.182
3 (-0.030
7 (-0.001
4 (-0.004
9 0.012
6 (-0.038
6 (-0.464
7 (-0.037
1 (-0.105
4 -0.598
0 (-0.719
5 (-0.309
0 (-0.235
9 (-0.053
9 (-0.364
2 (-0.007
5 (-0.070
3 (-0.111
6 (-0.874
4 (-0.404
1 (-0.042
a (-0.026
3 (-0.002
7 (-4.574
7 (-0.037

(-0.008
1 (-0.072

30-Apr-90 15:16:50

RSD

-9.84
-15.41

-7.71)
-10.33
-14.8C
-13.58
-30.20
-12.74

-1.90
-9.74
-2. qti
-5.25

-10.37
-11.66

-.5.37
-23.08
-10.91
-10.61
-12.08
-8.22
63.11

-10.89
-0.51

-14.03
-15.96
-43.33
-9.33

-10,34
-5.91
-9.99

-10.66
-10.24
-14.63
-3.49

-15.8
-9.49

-12.77
-8.86
-5.54
-9.56

-1Q,54
-4.78

-10.10
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ICP Analysis - April 30, 1990 LMCS Check Standard

Samplo name
S,*srpl code
Sample code
Sample -ade
P"1rramme

NAME M

1

2

F950
78C11
SSTI
DIECT
qST

V IN? CONCEN

2.15
1 .56
1.60

214.72
0.91
5.MO

358. 16
270.88
294.14

12.77
51.95
3.13

67.17
4.7S

88.72
0.38
0.21

109.44
319.31
204.73

5.58
2.71

15.32
127.52

1.63
9.77
4.74
5.03
3.52

15.31
39.62

385.43
1.19
4.29
4.92
1.10

190.18
3.92
2.30
5.44
4.81

417.29
4.71

-0.114
9.907
0.028
9.717

-0.001
(-0.254

19.905
9.C-89
9.995
4 043
8.892
9.992
9.834

- 0.015
10.084
0.028

-0.108
9.595
9.984
9.830

-o.0 La
-0.011
8.730
9.604

-0.029
24.593

(-0. 6 62
3.476

(-0.176
(-0.046
24.198
9.864
0.279

(-0.069
-0.204
-0.173
49,335

(-0.022
0.098
0.619

(-0.025
9.831

-0.052

30-Apr-90 15:20:35

RSD

-60.60
0.70

63.36
1.64

-36.6-,
-36.99

1.16
0.37
3. (7
0.57
0.55
2.40
1.30

15.65
0.95

24.80
-18.23

1.36
1.21
0.81

-17.90
-43.65

].18
0.61

-91 .H7
0.52

-24.29
1.55

-17.02
-23.26

1.26
I.63
9.19

-26.41
-9.10
-55.91

0.49
-23.68

12.51
156.29
-33.91

0.72
-29.95
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ICP Analysis - April 30, 1990 LMCS Check Standard

Sasple name
Sample code
Sample code
Sample C04.
Programme

NAME M

I
2
3

P950
83 3BA

DIRECT
SS r

v INT CONCEN

4.07
0.58
4.87
4.34
0.96

86.42
6.81
3.55
0.95
6.07
2.04
0.26
4.92

325.15
2.33

18.39
4.40
3.92
0.70
1.21
6.83
2.87
6.311
5.57
2.10
3.25

11.59
2.64
5.03

326.75
5.58
4.06
1,12
5.21
8.50

11.19
2.19
4.96
2.09

11.22
7.72
5.20
5.53

5.550
0.487
1.907
0.015
0.001

-53.719
0.083
0.004
0.015
0.507
0.002
0.014
0.2G4
.9.,39
0.058

246.786
54.140
-0.004
0.007
0.010
0.045
0.007
0.614
0.018
0. 2B3
0.208
9.990
0.217
0.587

10.254
-0.011
0.006
0.211
0.162
6.431

51.233
0.0-7
0.057

-0.002
53.7e9
0.228
0.014
0. 121

30-Apr-90 15:24:24

RSO

2.59
6.98
3.00

15.56
41.62
1.76
6.19

34.06
2.47

17.36
5.70

3S.19
3.01
1.05
3.04
1.33
1.59

-07.97
2.98
7.90

12.70
38.23
9.37

35.31
5.39

40.49
1.86

16.61
4.87
1.33

-421.4*
13.80
3.18
6.23
0.96
1.47

11.16
7.24

-482.82
2.14
2.04
7.03
7.89
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ICP Analysis - April 30, 1990 LMCS Check Standard

Sample
Sam P1
Sample
S.Impl I
Prolra

NAME

Al
Sb
As
Iia
Be
Di

CdA
Ca
Ce
Cr

Cu
Eu
Fe
La
Ph
Li

Mn
H9
ho
Nd
Ni

K
Sm
Se
Si
A,3
Na
Er

Ta

Sn
I t

U

Zr
.7-

nafle
code 1
code 2
code 3

time

F950
77C113
GST3
DIRECT
3ST :0-Apr-90 15:2B:08

MV INT CONCEN

26.10
0.6

99.77
4.49

269.72
7.61
6.24
3.92
1.32
5.88
1.83
0.29
3.62
4.47
2.29
0.38
0.33
4.07
0.75
1.37

101.29
430.80

:1. 98
11.70
09.14
3.31
*.39

40.66
91.10
27.92
6.84
4.04

52.19
193.83
32.38

1.34
2.68

641.33
43.98
7.07

114.86
6.20

234.22

49.634
1.193

56.:5l7
0.012
9.422
0.958
0.078
0.014
0. 028
0.269
0.045
0.124
0.064
0.006
0.053
0.022
0.190
0.010
0.008
0.017

26. 17
47.121
A .279
0.500

157.483
0.4213
0.349

51. 947
43.891

0.371
0.896
0.006

)52.926
47.e919
50.670

1 . 053
0.105

48.394
20.467
15.664
9.494
0.036

48.091

0.87
7.71
1.16
4.81

4.01
4.43
9.62
1.10

15.14
3.56
2 .0
4.15

17.39
7.4?

42.14
10.41
14.66

1.35
2.55
1.09
1 .01

14 ,-
1.19
1.05

10.56
14.56

1.51
1.36
0.93

8.96
1.13
1.26
1.68
3.36
3.67
0.72
0.99
2.71
0.99
1.05
0.82
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WATER DIGESTION TEST RESULTS
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Single Shell Tank Project

Tank: 24
Core: 6
Segment: F0
Customer ID: Co

Laboratory ID:
Water Digestion

Laboratory ID:
pH

Laboratory ID:
I on Chromatrograph

Fluoride
Chloride
Nitrate
Phosphate
Sulfate

Laboratory ID:
Total Organic Carbon

Laboratory ID:
r Ammonia

Laboratory ID:
Carbonate

Laboratory ID:
Chrome VI

Laboratory ID:
Nitrite

Laboratory ID:
Total Alpha 02-06-90
Total Beta 02-06-90

Laboratory ID:
Total Alpha 02-08-90
Total Beta 02-08-9

Laboratory ID:
GEA Cs-137

Laboratory ID:
Plutonium 239

Laboratory ID:
Americium 241
Laboratory ID:
Iodine 129

Laboratory ID:
Neptunium
Laboratory ID:
Technetim 99

Laboratory ID:
Triti u

Laboratory ID:
Arsenic

Laboratory ID:
Mercury

Laboratory ID:
Setenium

Water Digestion
Sample Results

Units For Samples Are Wet Weight1-U-110

917
re 6 Composite

Check
Standard

N/A
N/A

F0903
101.10%
F0903

95.10%
98.90%
100.00%
104.00%
93.30%
F0927

96.40%
F0927
97.80%
F0927
104.50%

*

F0927
98.10%

F0201
97.30%
105.10%

F0927
93.30%
100.50%

F0927
104.00%

F0903
109.50%

F0897
101.30%

F0927
116.80%
F1058
70.80%
F0927

107.90%

F0927
102.90%

F0927
95.69%

F0927
91.20%

F0927
104.40%

Blank

F0928
N/A

F0904
5.94
F0904

<0.1 ppm
1.78E-01 ppm'
7.51E-01 ppm

<1.0 ppm
<1.0 ppm

F0928
5.3 ug

F0928
<1.15E+02 ppm

F0928
4.6 ug

F0928
<3.59E-01

F0216
9.96E-07
2.97E-05

**

**

**

F0928
<5.14E-02

F0946
<7.29E-03

F0946
<1 .50E-02

F0928
<1.05E-01

F0904
<1.08

F0928
<2.04E-02

F0928
<1.13E-02

F0928
<0.01
F0928

8.14E-04

F0928
<5.OOE-06

Sanple

F0929
6.88 g/L

F0929
10.34
F0929

6.04+03 ug/g
<1.47E+03 ug/g
3.87E+04 ug/g
3.18E+04 ug/g
<1.47E+04 ug/g

F0929
9.45E+02 ug/g

F0929
<1.67E+04 ug/g

F0929
3.27E-03 ug/g

F0929
ppm' 8.43E+03

F0929
uci/L <6.57E-03
uci/L 5.28

F0929
**

**

F0929
uci/L 4.55

F0929
uci/L <1.51E-03

F0929
uci/L <2.66E-03

F0929
uci/L <9.OOE-03

F0929
uci/L <1.57E-01

F0929
uci/L 5.02E-03

F0929
uci/L 2.73E-03

F0929

ppm <7.27E-1
F0929

mg 1.32E-01

F0929
mg 2.11E-01

Duplicate
Saimple

F0930
7.17

F0930
10.98

F0930

5.40E+03 ug/g
<1.41E+03 ug/g
5.26E+04 ug/g
3.84E+04 ug/g
<1.41E+04 ug/g

F0930
6.28E+02 ug/g

F0930
<1.60+04 ug/g

F0930
3.OOE-03 ug/g

Spike of
Sample

F0931
g/L 6.13

N/A
N/A
F0907

125.50%
101.82%
109.83%
112.83%
105.50%

F0931
82.99%
F0931

91.60%
F0931

101.88%

F0930 F0931
ug/g 1.17E+04 ug/g 90.20%

F0930 F0204
uci/g Rerun *

uci/g Rerun *

F0930
<3.67E-03 uci/g **

1.45E+01 **

F0930 F0931
uci/g 6.93 uci/g 105.40%

F0930 F0949
uci/g <9.46E-04 uci/g *

F0930 F0949
uci/g <2.48E-03 uci/g *

F0930 F0931
uci/g <1.40E-02 uci/g 92.40%

F0930 F1081
uci/g <1.51E-01 uci/g 34.80%

F0930 F0931
uci/g 3.97E-03 uci/g *

F0930 F0931
uci/g 2.34E-03 uci/g 104.70%

F0930 F0931
ug/g <6.97E-01 ug/g 88.14%

F0930 F0931

ug/g 1.00E-01 ug/g 92.03%

F0930 F0931
ug/g 2.02E-01 ug/g 87.96%

* Ratio Of Spike To Sample Insufficient To Calculate Spike Recovery.
* * Analysis Was Not Run.
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g/L

Check
Standard

N/A
N/A

F0908
101.00%
F0932

99.70%
103.50%
100.80%
103.20%
92.30%
F0932
96.80%
F0932
95.60%

F0932
104.20%

F0932
98.20%

F0205
100.80%
106.60%

F0956
103.80%
101.60%
F0932
103.00%

F0950
105.90%

F0950
105.80%
F0932
98.20%
F1077
71.60%
F0932
104.40%

F0932
97.80%

F0932
105.17%

F0932
106.40%

F0932
96.20%



ICP Results ICP DATA SUMMARY

Date Analyzed:
Procedure:

Analyst:
Digestion

Procedure:

JULY 9, 1990

LA-505-151/A-0
J. A. WHITE

Acid Digestion

LA-505-159/A-0

Duplicate of
Spike of Core 5

Reagent Blank
Core 6 Composite

Core 6 Composite

Composite F905

Acid
Standard Digestion
Recovery Standard

Recovery

Aluminum
Antimony
Baritum

Beryllium
Boron
Cadmium
CaIcium
Cerium
Chromium
Cobalt

Copper

Europium
Iron
Lanthanum
Li thium
Magnos i um

Manganese
Mercury
Molybdenum
Neodymium
Nickel

Potassium
Selenium
Silver
Sodium
Strontium
Sulfur
T antalum
That I Ium

Tin
Titanium
Vanadium

Zinc

Zirconium

101.94%
103.10%
108.49%
107.33%
103.83%
102.99%
104.32%
96.87%
90.82%

104.45%
104.12%
96.18%

106.43%
93.88%
102.50%
107.64%
103.54%
104.05%
98.32%
95.33%

102.34%
104.45%
99.48%

103.78%
101.90%
104.58%
101.58%
96.99%
99.91%

102.44%
101.96%
99.65%

103.98%
96.87%

not
analyzed

NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA

NA
NA
NA

NA

Dilution

Factor

Reagent

Blank

ppM

0.62 LT
-0.25 LT
0.04 LT
0.01 LT
2.40
0.02 LT
1.04
1.06 LT
0.03 LT

-0.31 LT
0.08 LT
0.02 LT
0.22 LT
0.06 LT
0.06 LT
0.45
0.01 LT
0.77
0.03 LT

-0.21 LT
-0.01 LT
2.24 LT
0.30 LT
0.08 LT
4.10
0.02 LT
0.05 LT
0.09 LT
1.51
0.06 LT
0.03 LT
0.01 LT
0.21
0.16 LT

21.00

Sample

ug/g

3823.95

48.90 LT
3.69 LT
0.60 LT

289.22"
1.10 LT

300.40 "
66.77 LT

379.24
-15.27 LT

9.38 LT
0.60 LT

47.01->
-7.98 LT
3.39 LT

622.75/
2.00 LT

41.42 /
4.09 LT

-86.73 LT
0.20 LT

316.37 LT
135.53 LT

4.29 LT
102854.29 V/

1.40 LT
411.28 >7

9.58 LT
-21.06 LT
15.47 LT
3.89 LT

-3.69 LT
26.15 /
12.48 LT

21.00

LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits

220

F904
F929
F930
F907

Sample
Duplicate

ug/g

2694.93

-32.54 LT
3.98 LT
0.30 LT

389.25
-0.40 LT
83.68
-28.26 LT
297.81
-15.22 LT
13.83 LT
-1.59 LT
103.28
-3.98 LT

-0.40 LT
2121.69

2.49 LT
38.21
-1.19 LT

-154.63 LT
5.47 LT

143.38 LT
116.12 LT
-4.28 LT

78376.12
0.40 LT

421.39

-15.42 LT
684.28

21.89 LT
3.08 LT
-1.59 LT
48.96
-0.20 LT

Spike
Recovery

125.25%
102.82%
108.73%
108.07%
103.11%
101.38%
103.30%
92.94%
90.91%
99.33%

106.09%
95.07%
106.52%
93.61%
100.77%
124.83%
101.90%
100.76%
99.61%

85.46%

101.03%
100.02%
110.85%
101.89%

NOT CAC.

102.87%
94.22%

97.02%
129.31%

104.85%
102.98%
101.98%
103.43%
97.83%

Acid
Digestion
Standard

Recovery

Not

Analyzed
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

NA
NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Standard
Recovery

102.50%
103.33%
106.68%
106.33%
103.08%
103.17%
102.78%
99.00%
90.53%

104.74%
102.75%
96.20%

106.33%
98.40%

101.12%
107.44%
102.93%
104.93%
98.41%
93.97%

102.75%
106.83%
100.23%
107.60%
101.79%
103.14%
102.49%
97.63%
99.80%

102.92%
101.79%
98.23%

103.54%
96.70%
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Single Shell Tank Project Water Digestion
Results On the Laboratory Digestion

Tank: 2
Core: 6
Segment: F
Customer ID: C

Laboratory ID:
Water Digestion

Laboratory ID:
pH

Laboratory ID:
Ion Chromatrograph

Fluoride
Chloride
Nitrate
Phosphate
Sulfate
Laboratory ID:
Total Organic Carbon
Laboratory ID:
Aunonia
Laboratory ID:
Carbonate

Laboratory ID:
Chrome VI

Laboratory ID:
Nitrite

Laboratory ID:
Total Alpha 02-06-90
Total Beta 02-06-90
Laboratory ID:
Total Alpha 02-08-90
Total Beta 02-08-90

Laboratory ID:
GEA Cs-137

Laboratory ID:
Plutonium 239
Laboratory ID:
Americium 241
Laboratory ID:
Iodine 129

Laboratory ID:
Neptunium

Laboratory ID:
Technetium 99

Laboratory ID:
Tritium

Laboratory ID:
Arsenic
Laboratory 10:
Mercury
Laboratory ID:
Selenium

41-U-110

0917
ore 6 Coposite

Check
Standard

N/A
N/A

F0903
101.10%
F0903

95.10%
98.90%
100.00%
104.00%
93.30%

F0927
96.40%
F0927
97.80%
F0927
104.50%

*

F0927
98.10%

F0201
97.30%
105.10%

F0927
93.30%
100.50%
F0927
104.00%

F0903
109.50%
F0897
101.30%

F0927
116.80%

F1058
70.80%

F0927
107.90%

F0927
102.90%

F0927
95.69%

F0927
91.20%

F0927
104.40%

Blank

F0928
N/A

F0904
5.94

F0904

<0.1 ppm
1.78E-01 ppm
7.51E-01 pp'

<1.0 ppm
<1.0 ppm
F0928
5.3 ug

F0928
<1.15E+02 ppm

F0928
4.6 ug

F0928
<3.59E-01

F0216
9.96E-07
2.97E-05

**

**

**

F0928
<5.14E-02

F0946
<7.29E-03

F0946
<1.50E-02

F0928
<1.05E-01

F0904
<1.08

F0928
<2.04E-02

F0928
<1.13E-02

F0928
<0.01
F0928

8.14E-04

F0928
<0.01

ppm

uci /L
uci/L

Sample

F0929
6.88 g/L

F0929
10.34
F0929

4.15E+01 ppm
<10.1 ppm

2.66E+02 ppm
2.19E+02 ppm
<101.00 ppm

F0929
6.50E-03 g/L

F0929
<1.15E+02 ppm

F0929
2.25E-02 g/L

F0929
5.80E+01

F0929
<4.52E-02
3.63E+01

**

**

ppm

uci/L
uc i/L

F0929
uci/L 3.13E+01 uci/L

F0929
uci/L <1.04E-02 uci/L

F0929
uci/L <1.83E-02 uci/L

F0929
uci/L <6.19E-02 uci/L

F0929
uci/L <1.08 uci/L

F0929
uci/L 3.45E-02 uci/L

F0929
uci/L 1.88E-02 uci/L

F0929
pp <.005 ppm

F0929
mg 9.06E-04 ppm

F0929
Ng 1.45E-03 ppm

Duplicate
Sample

F0930
7.17

F0930
10.98

F0930

Spike of
Sample
F0931

g/L 6.13

N/A
N/A

F0907

3.87E+01 ppm
<10.1 ppM

3.77E+02 ppm.
2.75E+02 ppn
<101.00 ppm
F0930

4.50E-03 g/L
F0930

<1.15E+02 ppm

F0930
2.15E-02 g/L

F0930
8.37E+01 ppm

F0930
*

F0930
<2.63E-02 uci/L
1.04E+02 uci/L

F0930
4.97E+01 uci/L

F0930
<6.78E-03 uci/L

F0930
<1.78E-02 uci/L

F0930
<1.00E-01 uci/L

F0930
<1.08 uci/L

F0930
2.85E-02 uci/L

F0930
1.68E-02 uci/L

F0930
<.005 ppm
F0930

7.17E-04 ppm

F0930
1.45E-03 ppm

* Ratio Of Spike To Saffple Insufficient To Calculate Spike Recovery.
* Analysis Was Not Run.
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g/L

Check
Standard

N/A
N/A

F0908
101.00%

F0932

99.70%
103.50%
100.80%
103.20%
92.30%
F0932
96.80%
F0932
95.60%
F0932

104.20%

F0932
98.20%

F0205
100.80%
106.60%

F0956
103.80%
101.60%
f0932

103.00%
F0950

105.90%

F0950
105.80%

F0932
98.20%
F1077
71.60%

F0932
104.40%

F0932
97.80%
F0932

105.17%
F0932
106.40%

F0932
96.20%

125.50%
101.82%
109.83%
112.83%
105.50%
F0931

82.99%
F0931
91.60%
F0931

101.88%

F0931
90.20%

F0204
*

*

**

**

**

F0931
105.40%

F0949

F0949
*

F0931
92.40%
F1081
34.80%

F0931
*

F0931
104.70%

F0931
88.14%
F0931
92.03%

F0931
87.96%



I)

N)

Single Shell Tank Project Water Digestion
Sample Results On The Third Leach

Tank:
Core:
Segment:
Customer ID:

241-U-110
6
F0917
Core 6 Composite

Check
Standard

Laboratory ID:
Water Digestion

N/A
N/A

Laboratory ID:
Total Organic Carbon 06-06-90

Laboratory ID:
Carbon 14

Laboratory ID:
Strontium 06-11-90

Laboratory ID:
Stronium 06-25-90

F0927
96.20%

Blank

F0928
N/A

F0928
4.9

Sample

F0929
10.02

ug

F0927 F0928
94.10% <].13E-03 uci/L

F0927 F0928
96.00% 1.55E-02 uci/L

F1053 F1054
88.40% <3.80E-03 uci/L

F0929
<5.49E+02

Duplicate
Sample

g/L

F0930
ug/g (5.47E+02

F0929
2.65E-04 uci/g

F0929
*

F0929
6.77E-02 uci/g

F0930
1.71E-04

F0930
5.94E-02

Rerun On 06-25-90.
Analysis Was Not Run.

F0930
10.05 g/L

ug/g

uci/g

uci/g

Spike Of
Sample

F0931
10.08

F0931
119.90%

F0931
81.60%

F0931
90.75%

F1057
98.10%

Check
Standar

N/A
g/L N/A

F0932
96.97%

F0932
98.10%

F0932
90.90%

F1058
92.90%

*

**

F0930
**
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Single Shell Tank Project

Tank:
Core:
Segment:
Customer ID:

Water Digestion
Sample Results On The Third Leach

241-U-110
6
F0917
Core 6 Composite

Check
Standard

Laboratory ID:
Water Digestion

N/A
N/A

Laboratory ID:
Total Organic Carbon 06-06-90

Laboratory ID:
Carbon 14

Laboratory ID:
Strontium 06-11-90

Laboratory ID:
Stronium 06-25-90

F0927
96.20%

Blank

F0928
N/A

F0928
4.9

Sample

F0929
10.02

g/L

F0927 F0928
94.10% <1.13E-03 uci/L

F0927 F0928
96.00% 1.55E-02

F1053 F1054
88.40% <3.80E-03

uci/L

uci/L

F0929
<5. 50E-03

Duplicate
Sample

g/L

g/L

F0929
2.66E-03 uci/L

F0929
*

F0929
6.78E-01 uci/L

F0930
10.05

Spike Of
Sample

g/L

F0930
<5.50E-03 g/L

F0930
1.72E-03

F0930
5.97E-01

F0931
10.08

F0931
119.90%

F0931
uci/L 81.60%

uci/L

F0930
**

F0931
90.75%

F1057
98.10%

Check
Standard

N/A
g/L N/A

F0932
96.97%

F0932
98.10%

F0932
90.90%

F1058
92.90%

Rerun On 06-25-90.
Analysis Was Not Run.

NJ
N)
(A

)

*

**



Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT N/A

PROCEDURE/REV LA-504-101/A-2
TECHNOLOGIST J. M. Kankel

DATE 01-29-90
TEMPERATURE 25 C
STARTING TIME 8:00; 01-25-90

ENDING TIME 09:30; 01-29-90

CHEMIST H. S. Rich

DESCRIPTION LAB ID

1 Reagent Blank F0928

2 Sample Composite 6 F0929

3 Duplicate Composite 6 F0930

4 Spike Composite 6 F0931

6

7

8

9

10

11

CUSTOMER ID:Core 6 Composite

Water Digestion

Note:

1) Sample is not spiked prior
to digestion. This procedure
rovides a sample to be spiked
later with the appropriate
element.

2) Analysis performed on this
digestion will be identified as
"First Leaching".

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT Vot. & ALIQUOT VOL. & ALQT.VOL. OF STD.

N/A

Spike (See Note}

SST-102 Rev. F 9/7/90 Interim
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I of 2

Analytical Batch

LAB SEGMENT SERIAL #: F0917

INSTRUMENT N/A
PROCEDURE/REv LA-504-101/A-2
TECHNOLOGIST M. Franz
DATE 5-30-90
TEMPERATURE None

STARTING TIME 5-17-90
ENDING TIME 05-30-90
CHEMIST H. S. Rich

DESCRIPTION LAB ID

1 Reagent Blank F0904_

2 Sample Composite S F0905

3 Duplicate Composite 5 F0906

4 Spike Composite 5 F0907

5 Reagent Blank Composite6 F0920

6 Sample Composite 6 F0929

7 Duplicate Composite 6 F0930

8 Spike Composite 6 F0931

9 Reagent Blank Composite 7 F0982

10 Sample Composite 7 F0983

11 Duplicate Composite 7 F0984

CUSTOMER ID:Core 6 Composite

Water Digestion

1) Sample is not spiked
prior to digestion. This
procedure provides a sample to
be spiked later with the
appropriate element.

2) Analysis performed on
this diges ion will be
identified as "Third Leaching".

DESCRIPTION LAB ID

12 Spike Composite 7 F0965

13 Reagent Blank Composite 14 F1006

14 Sample Composite 14 F1007

15 Duplicate Composite 14 F100B

16 Spike Composite 14 F1009

17 Reagent Blank Composite 15 F1030

18 Sample Composite 15 F1031

19 Ouplicate Composite 15 F1032

20 Spike Composite 15 F1033

21 Reagent Blank Composite 12 F1054

22 Sample Composite 12 F1055

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIUOT VOL. & ALQT.VOL. OF STO.

N/A

Spike (See Note)

SST-102 Rev. F 9/7/90 Interim
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2 of 2

Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT N/A
PROCEDURE/REV LA-504-101/A-2
TECHNOLOGIST M. Franz

DATE 5-30-90
TEMPERATURE None

STARTING TIME 05-17-90
ENDING TIME 05-30-90
CHEMIST H. S. Rich

DESCRIPTION LAB ID

I Duplicate Sample Composite 12 F1056

2 Spike Composite 12 F1057

3 Reagent Blank Composite 13 F1078

4 Sample Composite 13 F1079

5 Duplicate Composite 13 F1060

6 Spike Composite 13 F1081

7

9

10

11

CUSTOMER ID:Core 6 Composite

Water Digestion

Notes:
1) Sample is not spiked

prior to digestion. This
procedure rovides a sample to
be spiked ater with the
appropriate element.

2) Analysis performed on
this digestion will be
identified as "Third Leaching".

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT.VOL. OF Sto.

N/A

Spike {S.. Note)

SST-102 Rev. F 9/7/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT N/A

PROCEDURE/REV LA-211-102
TECHNOLOGIST M. Franz
DATE 02-06-90
TEMPERATURE N/A

STARTING TIME 07:30

ENDING TIME 10:00

CHEMIST R. E. Brandt

DESCRIPTION LAB ID

1 Initial LMCS Check Std F0903

2 Reagent Blank F0904

3 Sample Composite 5 F0905

4 Duplicate Composite 5 F0906

5 Sample Composite 6 F0929

6 Duplicate Composite 6 F0930

7 Sample Composite a F0953

8 Duplicate Composite 8 F0954

9 Final LMCS Check Std F0908

10

11

CUSTOMER ID:Core 6 Composite

pgH Analysis of the Water
Digestion

DESCRIPTION LAB ID

12

13

14

15

16

17

Is

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT. VOL. OF STD.

LMCS Check Std 72C11 I 1 mL 1 mL

SST-102 Rev. F 917/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT Dionex 4000

PROCEDURE/REV LA-533-105/A-3

TECHNOLOGIST N. Wright

DATE 02-20-90

TEMPERATURE 24 C
STARTING TIME 11:40

ENDING TIME 14:20

CHEMIST H. S. Rich

DESCRIPTION LAB ID

I Eluent Blank

2 Initial LMCS Check Std F0903

3 Reagent Blank Composite 5 F0904

4 Sample Composite 5 F0905

5 Duplicate Composite 5 F0906

6 Spike Composite 5 F0907

7 Sample Composite 6 F0929

8 Duplicate Composite 6 F0930

9 Final LMCS Check Std F0932

10

11

CUSTOMER ID:Core 6 Composite

Ion Chromatograph Analysis

Water Analysis

(*) Chromatogram Only

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

SST-102 Rev. F 9/7190 Interim

228

.................... ~1~*~.

PRIMARY BOOK # SECOND BOOK # THIRD SKi FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT.VOL. OF STO.

LMCS Check Sid 6C11HI100 uL 10.1 mL

Spike 36C9-671300 uL F09071100 uL 5.3 mL



Single Shell Tank
Calibration Record

ANALYTE: Ion Chromatograph
PROCEDURE: LA-533-105 REVISION: A-2

INSTRUMENT: Dionex 4000 PROPERTY NUMBER: WB24721
TECHNOLOGIST: Nora Wright PAYROLL NUMBER: 6B107

DATE: February 14, 1990

CALIBRATION STANDARD ID: Book Number 35C9-67
ANALYTE CONCENTRATION: F-47 ppm; C1-60 ppm; NO3 -481 ppm; PO 4 -492 ppm; SO' -

482 ppm.

TYPE OF CALIBRATION:

SST-103 Rev. (Draft) 9/4/90 interim
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DIONEX METIO PARAMETERS - SST.HET

Detector Parameters
Number of Detectors........................................
Detector 1 Type............................................

Report Options
Run Time (minutes)..........................................
Detector 1 real time plot scale............................
Print Report...............................................
Print Replot...............................................
AutoScale Replot to Highest Peak...........................
Print Retention Times on Chromatogram......................
List Peaks Not Found in this run...........................
Report Unknowns found in run...............................
Record Raw Data............................................
Raw Data File Name: A:\90021401.DO8
Record Result Data.........................................

Integration Parameters
Sampling Rate (seconds).......................

C Peak Threshold (mV or uS/data pt interval)....
starting Peak Width (seconds).................
Peak Area Reject..............................

1
CDM

11.50
20.00
Yes
Yes
Yes
Yes
No
Yes
Yes

No

0.20
0.400
10.0
1000

Integration Timed Events

Time Description

Calibration Parameters

External or Internal Calibration..................
Calibrate by Area or Height.......................
Replace Or Average Calibrations...................
Number Of Levels for Calibration..................
Calibration fit type..............................
Response Factor for unknown peaks.................
Default Injection Volume..........................
Default Dilution Factor...........................
Area Reject for Reference Peaks...................
Percent Retention Time Window for Reference Peaks.

External
Height
Replace
6
Quadratic
0.0
1.0
1.0
1000
5.0
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Component # 1 FLUORIDE Retention Time 0.97
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 5.44273E-004
Least Squares Intercept = 2.08122E-002
Ka = -6.49314E-009

Level Amount

1
2
3
4
5
6

1.41700E-001
3.53200E-001
7.03000E-001
1.39220E+000
2.73070E+000
5.25910E+000

Area

1336
3478
7271

15622
37180
74116

Window Size

Height

246
616

1226
2625
5315

11092

Component # 2 CHLORIDE Retention Time 1.53
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 7.08981E-004
Least Squares Intercept = -1.98232E-002
Ka = -1.71853E-008

Window Size

Level Amount

1 1.35700E-001
2 3.38300E-001
3 6.73300E-001
4 1.33330E+000
5 2.61540E+000
6 5.03700E+000

Component # 3 NITRITE Retention Time 1.95
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 6.03688E-004
Least Squares Intercept = 4.43181E-001
Ka = 3.82519E-009

Level Amount

1 1.06990E+000
2 2.66670E+000
3 5.30700E+000
4 1.05099E+001
5 2.06146E+001
6 3.97026E+001

Area

9937
25698
53506

114215
218918
440177

Window Size

Height

1360
3515
7323

15244
28443
49476

Component # 4 BROMIDE
Reference Peak FLUOR
Least Squares Slope =
Least Squares Intercept =
Ka =

ID

Level Amount

1
2
3
4
5
C

Retention Time
E Window Size
1.66948E-003
2.80223E-001
-5.76698E-010

Area

1.00100E+000
2.49500E+000
4.96500E+000
9.86850E+000
1.92877E+001
3.714-1E+001

Height

495
1341
2740
5689

11502
22240

0
0
0
0
0
0

231
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Area

1267
2903
6430

13713
28370
59291

Height

200
489

1017
2088
4066
9183

3.00
5.00%



Component # 5 NITRATE Retention Time 3.28
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 2.28401E-003
Least Squares Intercept = -7.74708E-003
Ka = 5.71081E-009

Window Size

Level Amount Area Height

1 1.12180E+000 5253 468
2 2.79600E+000 15077 1234
3 5.56430E+000 30767 2460
4 1.10197E+001 63964 4753
5 2.16145E+001 132213 9250
6 4.16284E+001 274103 17468

Component # 6 PHOSPHATE Retention Time 5.15
Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 5.62393E-003
Least Squares Intercept = 1.29089E-001
Ka = -8.49058E-008

Window Size

Level Amount Area Height

1 1.06990E+000
2 2.66670E+000
3 5.30700E+000
4 1.05090E+001
5 2.06146E+001
6 3.97026E+001

2854
7216

16848
32539
69406

142872

180
437
948

1886
3876
8003

Component # 7 SULFATE Retention Time 6.43
Reference Peak -- C,\WI-NDOWS\AI-400\METHOD\SST.MET
Least Squares Slope = 2.93889E-003
Least Squares Intercept = 2.61562E-001
Ka = -2.14409E-008

window Size

Level Amount Area Height

1 1.18360E+000 6077 338
2 2.95020E+000 17483 922
3 5.87130E+000 36861 1890
4 1.16275E+001 79004 4005
5 2.28068E+001 163581 8158
6 4.39247E+001 343157 16953

Component # 8 Oxalate Retention Time
Reference Peak FLUORIDE Window Size
Least Squares Slope = 0.00000E+000
Least Squares Intercept = O.OOOOOE+000
Ka = 0.OOOOOE+000

9.77
10.00%

Level Amount Area Height
---------------------------------------------------------
1 O.OOOOOE+000 0 0
2 0.00000E+000 0 0
3 0.OOOOOE+000 0 0
4 0.OOOOOE+000 0 0
5 0.OOOOOE+000 0 0
6 0.OOOOOE+000 98993 5848
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12200

Response

0

10100

Response

0
Concentration(ug/ml) 5.5

0 Concentration(ug/ml) 5.73501

Component: CHLORIDE
Fit Type: Quadratic
Conc - ( -1.718534e-008

( 7.089808e-004 * Resp )+

407

Concentration (ug/ml) 43.

Concentration(ug/ml)

Component: NITRITE
Fit Type: Quadratic
Conc - ( 3.825193e-009 *

( 6.036875e-004 * Resp )+

6729

Component: BROMIDE
Fit Type: Quadratic
Conc = ( -5.766983e-010

( 1.669477e-003 * Resp )+

40.8618

Component: FLUORIDE
Fit Type: Quadratic
Conc - ( -6.493897e-009

( 5.442836e-004 * Resp )+

0

54420

Response

0

24460

Response

0
0
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Concentration(ug/ml) 45.

0 Concentration(ug/ml) 43.6

Concentration(ug/ml)

19210

Response

0

Component: PHOSPHATE
Fit Type: Quadratic
Conc - ( -8.490584e-008

( 5.623927e-003 * Resp )+

729

Component: SULFATE
Fit Type: Quadratic
Conc - ( -2.144090e-008

( 2.938890e-003 * Resp )+

48.3172

0

8803

Response

0

18650

Response

0
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Component: NITRATE
Fit Type: Quadratic
Conc = ( 5.710807e-009 *

( 2.284009e-003 * Resp )+

7912



DATA REPROCESSED ON Thu Jun 28 15:54:30 1990

Sample Name: AUTOCALiR Date: Wed Feb 14 14:51:13 1990
Data File : A:\90021401..D03
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle#: 3 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 0.98 FLUORIDE 1.417e-001 1.336e+003 246 1 0 0.00%
2 1.55 CHLORIDE 1.357e-001 1.267e+003 200 1 0 0.00%
3 3.52 NITRATE 1.122e+000 5.253e+003 468 1 0 0.00%
4 5.40 PHOSPHATE 1.070e+000 2.854e+003 180 1 0 0.00%

v5 6.60 SULFATE 1.184e+000 6.077e+003 338 1 0 0.00%

d. 47 6.60

3.52

0.98 5.40

1.55

-0.16
0 2 4 6 8 10

Minutes
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DATA REPROCESSED ON Thu Apr 12 13:13:00 1990

Sample Name: AUTOCAL2R Date: Wed Feb 14 15:03:32 1990
Data File : A:\90021401.DO4
Method : c:\windows\ai400\method\SST.met
ACI Address: 1 System : 1 Inject#: 4 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
----------------------------------------------------------------------------------------
1 0.97 FLUORIDE 2.338e-001 3.478e+003 616 1 0 0.00%
2 1.53 CHLORIDE 2.985e-001 2.903e+003 489 1 0 0.00%
3 3.48 NITRATE 2.393e+000 1.508e+004 1234 1 0 0.00%
4 5.30 PHOSPHATE 2.448e+000 7.216e+003 437 1 0 0.00%
5 6.55 SULFATE 2.398e+000 1.748e+004 922 1 0 0.00%

1.800

1.550

1.300

File: A:\90021401.DO4 Sample: AUTOCAL2R

NITRATE

-- 1.050

uS
es 0.800

0.550

0.300

0.050

-0.200

A

FLUORIDE

C LORIDE

I' C.
. u

SULFATE

PHOSPHATE

5.00

236
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DATA REPROCESSED ON Thu Apr 12 13:15:05 1990

Sample Name: AUTOCAL3R Date: Wed Feb 14 15:15:50 1990
Data File : A:\90021401.DO5
Method : c:\windows\ai400\method\SST.met
ACI Address: 1 System : 1 Inject#: 5 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
----------------------------------------------------------------------------------------

1 0.97 FLUORIDE 4.653e-001 7.271e+003 1226 1 0 0.00%
2 1.53 CHLORIDE 5.941e-001 6.430e+003 1017 1 0 0.00%
3 3.45 NITRATE 4.762e+000 3.077e+004 2460 1 0 0.00%
4 5.32 PHOSPHATE 4.871e+000 1.685e+004 948 1 0 0.00%
5 6.57 SULFATE 4.772e+000 3.686e+004 1890 1 0 0.00%

) .
File: A:\90021401.DOS Sample: AUTOCAL3R

4.050

3.550

3.050

2.550

NITRATE

FLUORIDE

C LORIDE

SULFATE

PHOSPHATE

-0.450

0.00
I I I I I I I I I I I i I I I I

5.00 10.00
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1.550

1.050

0.550

0.050



DATA REPROCESSED ON Thu Apr 12 13:17:29 1990

Sample Name: AUTOCAL4R Date: Wed Feb 14 15:28:08 1990
Data File : A:\90021401.DO6
Method : c:\windows\ai400\nethod\SST.met
ACI Address: 1 System : 1 Inject#: 6 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 0.97 FLUORIDE 9.215e-001 1.562e+004 2625 1 0 0.00%
2 1.53 CHLORIDE 1.177e+000 1.371e+004 2088 1 0 0.00%
3 3.40 NITRATE 9.431e+000 6.396e+004 4753 1 0 0.00%
4 5.33 PHOSPHATE 9.647e+000 3.254e+004 1886 1 0 0.00%
5 6.57 SULFATE 9.451e+000 7.900e+004 4005 1 0, 0.00%

File: A:\90021401.D06 Sample: AUTOCAL4R

9.050

6.550

NITRATE

uS 4.050

1.550

FLUORIDE

C4LORIDE

SULFATE

PHOSPHATE

I I I I I I I I I I I I I T -- I I I I - 1

5.00 10.00

-0.950

0.00
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DATA REPROCESSED ON Thu Apr 12 13:19:41 1990

Data File : A:\90021401.DO7
Method : c:\windows\ai400\method\SST.met
ACI Address: 1 System : 1 Inject#: 7 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

FLUORIDE
CHLORIDE
NITRATE
PHOSPHATE
SULFATE

1.808e+000 3.718e+004
2.308e+000 2.837e+004
1.850e+001 1.322e+005
1.892e+001 6.941e+004
1.854e+001 1.636e+005

File: A:\90021401.DO7 Sample: AUTOCAL5R

rl 18.000

15.500

13.000

10.500

uS
8.000

5.500

3.000

0.500

NITRATE

FLUORIDE

CNLORIDE

SULFATE

PHOSPHATE

-2.000 I I I I i

0.00
I r I I I I r I - - I

5.00
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1
2
3
4
5

0.97
1.53
3.37
5.37
6.58

5315 2
4066 2
9250 1
3876 1
8158 1

0
0
0
0
0

0.00%
0.00%
0.00%
0.00%
0.00%

10.00



DATA REPROCESSED ON Thu Apr 12 13:24:37 1990

Sample Name: AUTOCAL6R Date: Wed Feb 14 15:52:46 1990
Data File : A:\90021401.D08
Method : c:\windows\ai400\method\SST.met
ACI Address: 1 System : 1 Inject#: 8 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 0.97 FLUORIDE 3.481e+000 7.412e+004 11092 2 0 0.00%
2 1.53 CHLORIDE 4.444e+000 5.927e+004 9183 2 0 0.00%
3 3.28 NITRATE 3.563e+001 2.741e+005 17468 1 0 0.00%
4 5.15 PHOSPHATE 3.644e+001 1.429e+005 8003 1 0 0.00%

-5 6.43 SULFATE 3.570e+001 3.432e+005 16953 1 0, 0.00%

File: A:\90021401.D08 Sample: AUTOCAL6R

18.000

15.500

13.000

10.500

us
eu 8.000

5.500

3.000

0.500

NITRATE

FLUO

C

RIDE

HLORIDE

-2.000 I

0.00

SULFATE

PHOSPHATE

5.00 10.00
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DIONEX SCHEDULE - A:\90021900.SCH

Inject Sample Name Method Name Data File Volume Dilution Int Std

SETUP
BLANK
LMCS/6C1lHI
LMCS/73C11J
904B
905
906D
907S
929
930D
983
984D
LMCS/6C11HI
LMCS/73C11J

c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai

c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai
c:\windows\ai

1
2
3
4
5
6
7
8
9
10
11
12
13
14

1
1
3.
1

010
1
101
101
1
101
101
101
101
101
101
101
101
101

1
1
1
1
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DATA REPROCESSED ON Thu Apr 12 09:53:16 1990

Sample Name: BLANK, 0L1 Date: Tue Feb 20 11:53:57 1990
Data File : A:\90-24563.D02
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 2 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

File: A:\90-24563.D02 Sample: BLANK

0.062
t.

0.037

0.012

. 4 uS-0.013

-0.038

-0.063

-0.088

0.00
I I 5 00I .

5.00 10.*00
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DATA REPROCESSED ON Thu Apr 12 09:35:32 1990

Sample Name: LMCS/6C11HI Date: Tue Feb 20 12:06:11 1990
Data File : C:\DX\DATA\90-24563.D03
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 3 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3451
One Data Point per 0.2 seconds

Dilution factor = lol

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
-----------------------------------------------------------------------------------
1 0.97 FLUORIDE 6.846e+001 1.158e+004 1886 1 0 0.00%
2 1.53 CHLORIDE 8.602e+001 9.333e+003 1440 1 0 0.00%
3 3.38 NITRATE 7.220e+002 4.762e+004 3627 1 0 0.00%
4 5.32 PHOSPHATE 7.506e+002 2.515e+004 1448 1 0 0.00%
5 6.52 SULFATE 6.988e+002 5.803e+004 2867 1 0 0.00%

File: C:\DX\DATA\90-24563.DO3 Sample: LMCS/6C11HI

4.050 NITRATE

3.550

3.050

2.550

*- 2.050
uS

1.550

1.050

0.550

0.050

-0.450

0.

FLUORIDE

C -ILORI DE

J Li
An

SULFATE

PHOSPHATE

5.00
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DATA REPROCESSED ON Thu Apr 12 09:37:47 1990

Sample Name: 904B Date: Tue Feb 20 12:30:41 1990
Data File : C:\DX\DATA\90021900.DO5
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 5 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 1.53 CHLORIDE 1.776e-001 1.584e+004 314 1 0 0.00%
2 3.47 NITRATE 7.508e-001 4.380e+003 387 1 0 5.69%

NITRATE
File: C:\DX\DATA\90021900.D05 Sample: 904B

0.309

0.059

-0.191

- us

-0.441

-0.691

-0.941

0.00

CHLORIDE
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DATA REPROCESSED ON Thu Apr 12 09:44:00 1990

Sample Name: 907S Date: Tue Feb 20 13:07:21 1990
Data File : C:\DX\DATA\90021900.DO8
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 8 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

Number of Data Points = 3450
One Data Point per 0.2 seconds

Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
-----------------------------------------------------------------------------------

1 0.97 FLUORIDE 3.621e+002 8.006e+004 11486 2 0 0.00%
2 1.52 CHLORIDE . 3.295e+002 4.304e+004 6164 2 0 0.00%
3 1.85 NITRITE 1.575e+002 1.030e+004 1200 2 0 0.00%
4 3.25 NITRATE 3.185e+003 2.428e+005 15530 1 0 -0.00%
5 5.17 PHOSPHATE 2.994e+003 1.139e+005 6322 2 0 -6.06%
6 6.42 SULFATE 2.743e+003 2.562e+005 12402 2 0 0.00%

File: C:\DX\DATA\90021900.DOS Sample: 907S

18.000

15.500

13.000

10.500

uS
8.000

5.500

3.000

0.500

FLUORIDE

C

NITRATE

ILORIDE

SULFATE

PHOSPHATE

-2.000

0.00
I I I I I I I I I I I I I I I I I I I I I

5.00 10.00
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Sample Name: 929 Date: Tue Feb 20 13:19:37 1990
Data File : 90021900.D09
Method : c:\windows\ai400\method\sst.met
CIM Address: 1 System : 1 Cycle#: 9 Detector: CDM

*********************** EXTERNAL STANDARD REPORT **************************

Start Time 0.00 minutes Stop time = 11.50 Minutes
Number of Data Points = 3451 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 0.97 FLUORIDE 4.147e+001 6.987e+003 1116 1 0 -0.34%
2 1.87 NITRITE 1.024e+002 4.057e+003 580 1 0 -1.75%
3 3.45 NITRATE 2.664e+002 1.614e+004 1348 1 0 5.18%
4 5.27 PHOSPHATE 2.194e+002 6.661e+003 400 1 0 -4.24%

'71.55

3.45

0.97

1.87

5.27

-0.16

0 2 4 6 8 10
Minutes
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Sample Name: 930D Date: Tue Feb 20 13:31:52 1990
Data File : 90021900.D10
Method : c:\windows\ai400\method\sst.met
CIM Address: 1 System : 1 Cycle#: 10 Detector: CDM

*********************** EXTERNAL STANDARD REPORT **************************

Start Time = 0.00 minutes Stop time = 11.50 Minutes
Number of Data Points = 3451 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 0.97 FLUORIDE 3.867e+001 6.425e+003 1037 1 0 -0.34%
3 1.87 NITRITE 1.226e+002 5.710e+003 808 1 0 -1.75%
4 3.45 NITRATE 3.768e+002 2.431e+004 1903 1 0 5.18%
5 5.28 PHOSPHATE 2.749e+002 8.502e+003 508 1 0 -3.94%

2.15

C71 3.45

0.97

1.87

. L5 

5.28

-0.22

0 2 4 6 8 10
Minutes
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DATA REPROCESSED ON Thu Apr 12 09:46:13 1990

Sample Name: LMCS/6C11HI Date: Tue Feb 20 14:08:34 1990
Data File : C:\DX\DATA\90021900.D13
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 13 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 0.97 FLUORIDE 7.175e+001 1.149e+004 1980 1 0 0.00%
2 1.53 CHLORIDE 9.007e+001 9.595e+003 1509 1 0 0.00%
3 3.40 NITRATE 7.281e+002 4.735e+004 3658 1 0 0.00%
4 5.27 PHOSPHATE 7.454e+002 2.612e+004 1438 1 0 0.00%

-5 6.47 SULFATE 6.913e+002 5.618e+004 2835 1 0 0.00%

File: C:\DX\DATA\90021900.D13 Sample: LMCS/6C11HI

4.050 NITRATE

r 3.550

SULFATE
3.050

2.550 FLUORIDE

2.050 CiLORIDE
,%uS PHOSPHATE

1.550

1.050

0.550

0.050

-0.450 1 T-

0.00 5.00 10.00
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT WB39937

PROCEDURE/REV LA-344-105/A-2
TECHNOLOGIST E. Colvin
DATE 01-29-90
TEMPERATURE N/A

STARTING TIME 12:30
ENDING TIME 15:00
CHEMIST R. E. Brandt

DESCRIPTION LAB ID

1 Initial LMCS Check Std F0927

2 Reagent Blank F0928

3 Sample Composite 6 F0929

4 Duplicate Composite 6 F0930

5 Spike Composite 6 F0931

6 Final LMCS Check Std F0932

7

a

9

10

11

CUSTOMER ID:Core 6 Composite

Total Organic Carbon

Water Digestion

First Leach

DESCRIPTION LAB ID
12

13

14

16

16

17

Is

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIOUOT VOL. & ALIQUOT VOL. & ALQT . VOL. OF STD.

LMCS Check Std 70Cl1B/200 uL 2.2 ml

Spike 60C111200 ul F0931/200 uL 0.4 mL

SST-102 Rev. F 9/7/90 Interim
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Sample: F-927

Blank - .5296993
% Differenc.e - 10

COULOMETER ANALYSIS REPORT
TICTOC Rev. 0

Datet 01-29-1990 Times 12.3643

Sample Size 200 Dilution Factor -
Min Reading. a 10 Max Rwadings 10

Analysis
1.01

2.01

3.01

4.01

5.01

6.01

7.01

6.01

9.01

10.01

Time == CouLoneter
0.00

34.60

45.30

50.40

53.30

54.90

56.00

56.70

57.40

57.90

- 5.300453 ) ( 11 1/C 200 3 -

- 5.300453 )( 11 1/C 200 J(12) -

2.092975

.2410813

X-* DifferenCH
0.00

100.00

23.62

10.12

5.44

2.91

1.96

1.23

3.22

0.86

g/L Carbon

Molar Carbon

Sample Run By: 8002B-------__
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11

-- Reading
1

2

3

4

6

7

a

9

10

57.9

57.9

I -, - ... - ., I I



Samplet F-928

Blank = N/A
% Dif4erence - 10

COLLOMETER ANALYSIS REPORT
TICTOC Rev. 0

Date: 01-29-1990 Timm: 12,43:57

Sample Size 200 Dilution Factor =
min Readings 10 Man Readings - 10

---- Analysis
1.01

2.01

3.01

4.01

Z.OL

6.01

7.01

8.01

9.01

10.01.

Timm ---- Coulometer
0.00

3.60

2.60

3.30

3.80

4.10

4.40

4;70

5.00

5.30

X Diifcrence
0.00

100.00

38.46

21.21

13. ti

7.32

6.82

6.38

6.00

5.66

BLANK VALUE . 5.3 / 10.00566 .5296993 ug/minuts

Sample Run By, B'28_
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-- Reading
1

2

3

4

6

7

B

9

10



Sample. F-929

Blank - .5296993
X Rifference - 10

COULDNETER ANALYSIS REPORT
TICTOC Rev. 0

Dates 01-29-1990 Times 13,09g19

Sample Site = 200 Dilution Factor - L
Min Readings - 10 Max Readings - 10

Time -== Couluater
0.00

2.50

3.40

4.10

4.60

i5.e

5.50

5.80

6.20

6.60

( 6.6 - 5.300453 I( 1 /( 200 =

( 6.6 - 5.300453 )( 1 )/( 200 H(12) =

% Difference =
0.00

100.00

26.47

17.07

10.87

9.80

7.27

5.17

6.45

1. 06

6.497736E-03 g/L Carbon

5.41478E-04 Molar Carbon

Sample Run Byt 80028-

-.. . . . . . ..-. - 7. - I

Reading
1

2

3

4

-5

6

7

a

9

10

Analysis
1.01

2.01

3.01

4.01

5.01

6.01

7.01

.01

9.01

10.01
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Samples F-930

Blank - .5296993
% Diffmrsnce - 10

COLULOMETE, ANALYSIS REPORT
TICTOC Rev. 0

Date: 01-29-1990 Time: 13120:19

Sample Size - 200 Dilution Factor - *
Min Readings - 10 Max Readings - 10

--- = Analysis
1.01

2.01

3.01

4.00

5.01

6.01

7.01

a.t o

9.01

10.01

Time ------ Coulometer
0.00

2.40

3.30

3.90

4.40

4.90

5.20

5.60

5.90

6.20

--- K4 Difference -
0.00

100.00

27.27

15.38

11.36

10.20

5.77

7.14

'.0

4.64

C 6.2 - 5.3 )C 1 )/( 200 ) - 4.49999SE-03

6.2 - 5.3 ) 1/( 200 )(12) - 3.74999BE-04

g/L Carbon

Molar Carbon

Sample Run By: 0002_ __
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- Reading
1

2

3

4

6

7

8

9

10



Sample: F-931

Blank - .-5296993
% Difference - 10

COULOMETER ANALYSIS REPORT
TICTOC Rev. -O

Date: 01-29-1990 Time, 13:31250

Sample $12. - 200 Dilution Factor -

Min Rwadingb = 10 Max Readings - 10

200 )

200 ) (12)

Time --- Coul ometer
0.00

'5.70

76.70

93.80

105.20

113.20

119.20

124.00

127.19,)

131.00

s--X Difference -
0.i10

100.00

40.42

18.23

10.84

7.07

5.03

3. 07

2.97

2.44

= .6Z25 g/L Carbon

- .052375 Molar Carbon

Sample Run Byt 2002.

==Reading
1

2

3

4

5

6

7

8

9

10

===Analysais
1.01

2.01

3.01

4.01

5.0±

6.01

7.01

8.01

9.01

10.01

5.3 )

5.:, )

131 -

( 1;2-

I )I(

I U/t
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT WB39937
PROCEDURE/REV LA-344-105/A-3

TECHNOLOGIST E. Colvin

DATE 06-06-90
TEMPERATURE N/A

STARTING TIME 08:30
ENDING TIME 11:30
CHEMIST R. E. Brandt

DESCRIPTION LAB ID

I Intiial LMCS Check Std F0927

2 Reagent Blank F0928

3 Sample Composite 6 F0929

4 Duplicate Composite 6 F0930

5 Spike Composite 6 F0931

6 Final LIMCS Check Std F0932

7-

a

9

10

11

CUSTOMER ID:Core 6 Composite

Total Organic Carbon

Water Digestion

Third Leaching

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT. VOL. OF STD.

LMCS Check Std 70C1 1D/200 uL 2.2 mL

Spike B0CI1/200 uL F0931/300 uL 0.5 mL

SST-102 Rev. F 9/7/90 interim

256



q ,.p I - F-9/

klarik = .6994268
% 1)if4erv'nc.. 10

COI4 E.Ian- R A AL -YSIS kUtlRI
tiCTOC Rov. 0

Tin 0e-06-199 I .,: (7 0.2 14

Sarnpl Size 200 Dilutits Factor - Ii
Mii ReadirvQs 7 Max Roatdims - 7

1.01

2 'ii

6. k

7.01

Tins.--- COxilm,.wter
0.)0

49.30

5. 40

fi7. :50

56.60

257,40

( 57.' - 4.9000A ) c I ) 4 200 I 

i U,4 -- 1. 900006 )( 11 )/ ( 200 ) I /

2.e87496

.2406246

0.00

1(10.00

94

7. .43

3. AL;

g/IL Car hon

oleAr Car-bon

Savimpl Rtr Iyt w5U28b
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Sa pl e: r?20

31Gnk -= N/f
4 rifiererc0 - 10

S1.01

4 'L-0l

'3j

6.

.DIFTER ANLmYSIS REH~-
TiCTOC Rwv. 0

Deste4 06-06-199c,

Smple Sizee '200
MIn ReAdinrsu 7

Ti me zzrTwa Coul 1.41t W
). 00

i . O

:i. to)

3.70

4.-o

4. 90

r iime a 09 1it4 a2.3

Dtijutioe Facttor
lax Roadircj; -

Ut" Fifitrcnce --
3.00

100.06

Sc0. /~

,lo. b

16.2?

.17.fi

.3. It,

BiLANk VALUE " 11.9 / '/.0573SC= .6994268 uq/i'inie

3o...p Ple Rur. Fly, 0002R
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-aF'ple F-929

flarik . 6-94;6a
X Di fferwnce 10

COUL 041E1 I EAJflLVS REPCoR
T icTrc Frv. j

Nl 4te, uA-Od-19f( Ii.atu t0a0i::

Emaiunple Sire - 206 Wilut cin F artcar
Nirn Ieadings - 7 ,A. R,.dIgq nt ~ 7

--- Analy.is
1.01

2. 0

6.01

7.01

Tin oat.x COtIlarete-w
0.00

I . SO

,2.70

n;.20

3.90

4. SO

i. 00

a"" Y Difler-e

0. Ot

I Ov. Q0

17. 95

13.33

10.00

( 5--.9)00i1t >( 1.1 )/ 2.00 ) - 5.49530E-04

- 4.9000Gh ) I 1.1 /( 200 ) (1) - 1.t79417E-05

t/L Carboar

Malr cmehrt

flaulw Rtsi-, 
6
y 6043
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SReadcinu

5

'-4
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Su.4piLo F-930

Blank - .6994.168
X Diffirnice - 10

==Readinrg

2

3

4

---- Analysis
1.01

2.01

3.01

4.01

5.01

6.01

S.7.01

COULOrErER ANALYSIS RFC
TICTfC Rev. I

Data: 06-06-1f9o

Sample Sime 200
Min Readings 7

Time n Coul omater
0.00

L. 90

2.60

3.30

3.90

4.5

5. 10

Time 10r10141

Dilution Factor - 1.1
Max Readings -

0.00

100.0A

26.92

21.21

19.39

13.3

.11.76

(5.1 -

1. I. -

4.900684 1( 1.1 b/( 260 -

4.900684 I 1.1. )rC 200 12) -a

1.096241E-03 g/L Carbon

9.13534E-05 Molar Carbon

Inmple Rur, 19, 90028_
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Sarpl* F-I W.

ri AnkL. - .699476-
% Diferemce - LO

COUI.INFlfE ANAL.YSIS REPORI
yTCroC Rev. 0

D.L.: 06-06-1990 yTi wm: IGS LRIES

9ahspl 5izw a- 200 Dilutirm Factor ' 1.1
J'i1 Readinrgl 7 MAx Headi HgJ /

riaw ----- cuuiimmetL

1. 40

105.96

114.00

17 . 5

119.20

12.. 70

==%I Di f {.-t-cer =.

0.1ku

100.00

7.11

2. 9tt

1. 43

0.91

- I.a99eY/3 ) ( 1.1 1 /( 2y0 .6347007 J/L r.sbon

- 4.099M73 ) C 1. 1) ( 200 (32o - 5.209173E-62 I-:1lr Carbon

s amplo Rkw. Dyl Rwtuzfi

Readilg
1

2

is

(=== Anjysis
I *0L

2.01

3.6 C

4.01

6.01

/. i I

C I20.3

I:?f2 3
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i-

Blank a. .' -260

'. Oilf+rsnco - 10

4

6

7

2.01

4.01

S *01

6.0 C

7.-01

C(]ULofNrTR ANAL~i-ilS rEPlj
TIflC1C Rev. )

Dates Ia-Ge-I990

Sisap I a Sit z o 206
Ilin Readings Y 7

2.30

40.!0

53.90

67.10

.17. W,

nilaticn, F.tto. - ii
Ham eains=-

Si02. 6 1

14. -

19.00

7.24

a*41

2.28'

1.21

( 57.8 4.900641 11 ) /( 200 )

( ",7. - 4.900641 ) c 1 / i 200 ' (12)

2.909465

.24245n'4

j/L CSrbon

MaLkJ:r Carb on

Sample Rtn Dyt R0026
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT Metrohm Brinkman
PROCEDURE/REV LA-634-102/C-5
TECHNOLOGIST M. Franz
DATE 02-01-90

TEMPERATURE N/A
STARTING TIME 10:00

ENDING TIME 11:30

CHEMIST R. E. Brandt

DESCRIPTION LAS ID
1 Initial LMCS Check Std F0927

2 Reagent Blank F0928

3 Sample Composite 6 F0929

4 Duplicate Composite 6 F0930

5 Spike Composite 6 F0931

6 Final LMCS Check Std F0932

7

9

10

11

CUSTOMER IDICore 6 Composite

Ammonia Analysis

Water Digestion

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

SST- 102 Rev. F 97/90 Interim

263

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT. VOL. OF STD.

LMCS Check Std 4C110G/250 uL 30 mL

Spike Composite 5 4C1 100/250 uL F0931/1.0 mL 30 mL



Analytical Batch

LAS SEGMENT SERIAL #:F0917

INSTRUMENT WB39937

PROCEDURE/REV LA-622-102/A-1
TECHNOLOGIST E. Colvin
DATE 02-06-90
TEMPERATURE N/A

STARTING TIME 12:30

ENDING TIME 15:00

CHEMIST R. E. Brandt

DESCRIPTION LAB ID

I Initial Check Std F0927

2 Reagent Blank F0926

3 Sample Composite 6 F0929

4 Duplicate Composite 6 F0930

5 Spike Composite 6 F0931_

6 Final LMCS Check Std F0932

7

8

9

10

11

CUSTOMER ID:Core 6 Composite

Carbonate Analysis

Water Digestion

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD Bx# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT. VOL. OF STO.
LMCS Check Std 69C 1 C/0 uL 50 uL

Spike 69CI1C/100 uL F0931/200 uL 300 ut

SST-102 Rev. F 9/17/90 Interim
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Sample: F-927

Blank = -6565933S
% Diffwrenc - 10

COULOMETER ANALYSIS REPORT
TICTDC Rev. 0

Date: 02-06--1990 Tims 0651Z3S

Sample Size a 50 Dil.tion Factor =
Min Readings 7 Max Rwadings - 7

-=-- Analysiu
1.01

2,01

4.01

4. Col1

5.01

6.01

7.01

Time =-,z Coulomet r
0.00

.70. 40..

9e.50

114.20

122. 80

127.50

130.00

% Difference
0.00

lf... QO

20.53

13. 75

7.00

3.L9

1.92

C L30 - 4.599901 ) C 1 /( 50 ) = 2.5CK g/L Carbon

( 130 - 4.599981 ( )I 50 )(12) - .209 Mlar wrbon

Sample Run By: 80028
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-- Reading
L

4

5

6

7



Sample: F-920

Blank - N/A
X Difiorence - 10

COULOMETER ANALYSIS REPORT
TYCTOC Ray. 0

Date: 02-0b-1990 Time: 06143:3

Sample Size - 200 Dilution Factor =
Min Readings 7 Max Rsadings - 7

Roading ---- Analysis
1 1.01

2.01

3 3.01

4 4.01

'-9 6.01

6 6.01

7 7.01

BLANK VALUE - 4.6 / 7.010586

Time -'-= Coulomtwr
0.00

1.80

2.70

3.40

3.00

4.20

4.60

X Difference -
0.00

100.00

Z3.=3

20.59

10.e3

9.52

B.70

- .656%933 ug/minut0

Sample Run By: 80028_
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Sample: F-929

Blank - .6565933
X Di+iornce - 10

n Reading

4

6

7

---- Analysis
1.01

2; 0I

3.01

4.01

5.01

6.01

7.01

COULOMETER ANALYSES REPC
TICTOC Rev. 0

Date: 02-06-1990

Sample Size - 200
Min Readings - 7

Time -- Coulontsr
0.0)

6.30

7.3)

6.00

8.60

9.10

Timgi 07:2010b

Dilution Factor = 1
Max Reading - 7

n-a= % Ditforence
0.00

f~60?i00

20.57

1.3.70

6 .75

6.90

5.49

( 9.100001

(.9.100001

- 4.59986 ( )/( 200 ) - .02=007 g/L Carbon

- 4.59966 ) 1 /C 200 )(12) - 1.875056E-03 Molar Carbon

Sample Run By: B002-
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Samplea F-930

Blank - .6565933
% Difflrence = 10

-- Reading
I

4

5

6

7

8.899999

(,8.899999

COULONETER ANALYSIS REPORT
TICTDC Rev. 0

Dates 02-06-1990 Time: 07t28:09

Sample Size = 200 Dilution Factor - I
Min Readings = 7 Max RwadSngs 7

Analysis
1.01

.,.t

3.01

4.01

5.0 1

6.01

7.01

Time ---- Comlameter ---- % Diffmrence -
0.00 0.00

4r4r, 100.00

6.10 27.e7

7.20 15.28

7.90 8.86

8.40 5.95

8.90 5.62

- 4.600542 I I 1/( 200 ) = 2.149729E-02

- 4.600542 1 I )/( 200 )(12) - 1.791441E-03

g/L Carbon

Molar Carbon

Sample Run By: 80028_
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Samples F-931

Blank - .6565933
% Diffsrence = 10

COLOMETER ANALYSIS REPC
TICTOC Rev. 0

Dates 02-06-1990

Sample Size = 200
Min Readings = 7

Time& 07:3Us39

Dilution Factor = ±
Max Readings = 7

Roading

-

3

4

5

7

=== Analysim Time =
1.01

4.01

5.01

6.01

7.01

( 172.1 - 4.59986 ) 0 )/( 200 )

C 172.1 - 4.59908 It 1 )I( 200 ) (12 =

Coulometer
25. 0

51.60

129.50

1:50.60

162.30

168.60

172.10

== Difference =
67.44

29.27

14.01

7.21

3.74

2.03

.8375006 g/L Carbon

6.979172E-02 Molar Carbon

Sanpl Run By, 80u22____
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SanAple F-932

Blank - .6565933
X Difference a 10

COULDMETER ANALYSIS HEPORT
TICTOC Rev. 0

Date: 02-06-1990 Tim.e: 07:45:04

Sample Size - 50 Dilution Factor -
Min Reading% - 7 Max ReadinQs - 7

-- Reading =-- Analysis
1 1.01

2 2.01

3 3.01

4 4.01

5 5.01

6 6.01

7 7.01

129.6- 4.59986 )( 1 )I 5

129.6 - 4.59906 ) 1 /( Zi

Time -- Coulometar
0.00

73.00

98.40

11Z.30

121.90

126.80

129.60

- 2.500003

)(12) - .2003336

X Dilference
0. 00

100.00

25.WI

13.15

7.05

3.06

2.16

G/L Carbon

Molar Carbon

Eamplm Run_ By Bo.n . .

270
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT N/A
PROCEDURE/REV LA-645-001

TECHNOLOGIST M. Franz
DATE 01-30-90
TEMPERATURE N/A

STARTING TIME 09:30
ENDING TIME 13:00
CHEMIST R.K. Fuller

DESCRIPTION LAB ID

1 Initial LMCS Check Std F0927

2 Reagent Blank F0928

3 Sample Composite 6 F0929

4 Duplicate Composite 6 F0930

6 Spike Composite 6 F0931

6 Final LMCS Check Std F0932

7

8

9

10

11

CUSTOMER ID:Core 6 Composite

Nitrite Analysis

Water Digestion

Note: 8C11AT is 0.502 Molar
Sodium Nitrite.

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT. VOL. OF STD.

Final LMCS Check Std OCT1AT/.5 uL 10.Of mL

Spike (See Note) BCI1 ATI.5 ul F0907/100 .L 10.15 mL

ST-102 Rev. F 9/7V90 Interim

2771



Analytical Batch

LAS SEGMENT SERIAL #:F0917

INSTRUMENT WA57276
PROCEDURE/REV LA-548-101/C-1
TECHNOLOCIST R. D. Hale
DATE 02-06-90
TEMPERATURE 24 C

STARTING TIME 11:00

ENDING TIME 13:30
CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Initial LMCS Check Std F0201

2 ReagentBlank 89-044 F0216

3 Sample 89-044 F0202

4 Duplicate 89-044 F0203

5 Sample Composite 5 F0905

6 Duplicate Composite 5 F0906

7 Sample Composite 6 F0929

8 Duplicate Composite 6 F0930

9 Sample Composite 8 F0953

10 Duplicate Composite B F0954

11 Spike 89-044 F0204

CUSTOMER ID:Core 6 Composite

Total Alpha and Total Beta

Water Digestion/Fusion Dissolution

Detector #14

Samples were prepared in batch,
but counted randomly.

DESCRIPTION LAB ID
12 Final LMCS Check Std F0205

13

14

1

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIOUoT VOL. & ALIQUOT VOL. & ALOT.VOL. OF STD.

LMCS Check Std 102844/10 mL N/A

Spike 102B44/10 mL F0204/100 uL N/A

SST-102 Rev. F 9/7/90 interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT WA57276
PROCEDURE/REv LA-508-101/C-1
TECHNOLOGIST M. Franz
DATE 02-08-90

TEMPERATURE N/A
STARTING TINE 07:50

ENDING TIME 09:00
CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std F0927

2 Sample Composite 6 F0930

3 Duplicate Composite 8 F0954

4 Final LMCS Check Std F0956

5

6

7

8

9

10

11

CUSTOMER ID:Core 6 Composite

Total Alpha and Total Beta

Water Digestion

Detector #14

Samples were prepared in batch,
but counted randomly.

DESCRIPTION LAB ID

12

13

14

is

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIOUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.

LMCS Check Std 102B44/10 mL N/A

Spike N/A

SST-102 Rev. F 9/7/90 Interim
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SST-103 Rev. (Draft) 9/15/90 Short

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No.

RADIONUCLIDE:
HALF LIFE:
COUNT TIME:
CPM BKG:

14

Am-241
154497

5
0.5

TIME ZERO DATE (HD):

DATE COUNTED (HD):

CALIBRATED BY: RA JONES

15897

16135

HD 0 = 09/25/44

Single Shell Tank

Calibration Record

Analyte: Am241

Procedure LQ-508-002 Revision A-0

Instrumen Detector #14 Property WA45709
t: Number:

Technolog R.A. Jones Payroll 65801
ist: Number:

Date: November 28,1988

Calibration 36B4OA8; 36B40B7; 36B40C7; 36B40A3; 36B40B3; 36B40C3;
Standard ID: 36B40A6;36B40B6; 36B40C5

Analyte N/A
Concentration:

Type of Efficiency
Calibration:

Interim
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STANDARD
ID

36B40A8
3684087
36B40C7

36B40A3
36B40B3
36B40C3

36840A6
3684086
36B40C5

STANDARD
ID

C, 36B40A8
36B40B7
36B40C7

SIZE DATE

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

SIZE STD
VALUE

I" I

1"
1"

AVERAGE, 1" =

STANDARD
ID

36B40A3
36B40B3
36840C3

2"
2"
2"1

AVERAGE, 2" =

STANDARD
ID

36B40A6
36B40B6
36B40C5

5 t
5"
S"'

AVERAGE, 5" =

NEW EFFS FOR DET

60570
109900
159700

TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG. 90 DEG. 180 DEG. 270 DEG.

1115
1128
1142

1155
1207
1221

1234
1246
1300

AVE
CPM

16775
29494
42329

0.2704 +/- @95%

STD
VALUE

61800
110700
161400

AVE
CPM

13309
23358
33317

0.2111 +/- @95%

STD
VALUE

59470
109800
160100

AVE
CPM

12899
25723
34657

0.2228 +/- @95%

14 Am-241

83719
147778
212324

67029
116432
167025

64835
132366
176904

83889
147414
211727

66485
117580
166472

64744
127335
172226

83820
147378
211106

66532
116643
166682

63542
127267
170187

DECAY DECAY CORR
CORR CPM

1.00
1.00
1.00

0.0121

16793
29525
42375

4.46 %

DECAY DECAY CORR
CORR CPM

1.00
1.00
1.00

0.0088

13323
23383
33352

4.15 %

DECAY DECAY CORR
CORR CPM

1.00
1.00
1.00

0.0199

1" =

12912
25751
34694

8.95 %

84087
147313
211442

66137
116507
166167

64860
127511
173840

EFFICIENCY

0.2773
0.2687
0.2653

ON 11/28/88

EFFICIENCY

0.2156
0.2112
0.2066

ON 11/28/88

EFFICIENCY

0.2171
0.2345
0.2167

ON 11/28/88

0.2704 2" = 0.2111

51 = 0.2228
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Single Shell Tank
Calibration Record

ANALYTE: Co60

PROCEDURE: LO-508-002 REVISION: A-0
INSTRUMENT: Detector #14 PROPERTY NUMBER: WA57276
TECHNOLOGIST: R.A. Jones PAYROLL NUMBER: 65801
DATE: November 28, 1988

CALIBRATION STANDARD ID: 32B40A8; 32B40B7; 32B40C7; 32B40A4; 32B40B3; 32B40C4;
32B40A5; 32B40B6; 32B40C5

ANALYTE CONCENTRATION: N/A
TYPE OF CALIBRATION: Efficiency

SST-103 Rev. (Draft) 9/16/90 Short Interim

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No.

RADIONUCLIDE:
HALF LIFE:

a' COUNT TIME:
CPM BKG:
CPM 1" BKG:

14

Co-60
1925

5
19
19

2" 5" STD TIME ZERO DATE ():
I STD TIME ZERO DATE H):

DATE COUNTED (H):
DATE COUNTED 1" (HD)

CALIBRATED BY: RA JONES

15883
15883
16135
16135

HD 0 = 09/25/44
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STANDARD
ID

32B40A8
32B4087
32B40C7

32840A4
32B40B3
32B40C4

32B40A5
32840B6
32B40C5

STANDARD
ID

32B40A8
32B40B7
32B40C7

SIZE DATE

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

11/ 28/88
11/28/ 88
11/28/88

SIZE STD
VALUE

I" I

1"
1"

AVERAGE, 1" =

S STANDARD
ID

32B40A4
32B40B3
3284OC4

2"1
2"
2"

AVERAGE, 2" =

STANDARD
ID

32B40A5
32840B6
32840C5

5 1
5"
5"1

AVERAGE, 5" =

69550
134700
201000

TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG. 90 DEG. 180 DEG. 270 DEG.

1313
1325
1338

1349
1527
1540

1551
1603
1616

AVE
CPM

18829
35822
51882

0.2901 +/- @95%

STD
VALUE

70480
135100
202400

AVE
CPM

18002
33982
48999

0.2734 +/- @95%

STD
VALUE

70160
135700
201900

AVE
CPM

16626
32281
46658

0.2577 +/- @95%

94851
180320
260104

90411
170657
244082

83403
160402
237343

93909
178550
258654

89596
169556
244246

82448
163149
232578

94136
178878
259795

89705
169500
243016

82728
162823
231827

DECAY DECAY CORR
CORR CPM

1.09
1.09
1.09

0.0137

20618
39224
56810

4.71 %

DECAY DECAY CORR
CORR CPM

1.09
1.09
1.09

0.0147

19712
37209
53653

5.38 %

DECAY DECAY CORR
CORR CPM

1.09
1.09
1.09

0.0079

18205
35347
51090

3.07 %

94073
179065
259469

9071
17030
24901

7
1
6

84312
159622
23179

EFFICIENCY

0.2964
0.2912
0.2826

ON 11/28/88

EFFICIENCY

0.2797
0.2754
0.2651

ON 11/28/88

EFFICIENCY

0.2595
0.2605
0.2530

ON 11/28/88

- NEW EFFS FOR DET 14 Co-60 1", = 0.2901 2" = 0.2734

5" - 0.2577
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT WA77228/WA401934
PROCEDURE/REV LA-548-121/C-1

TECHNOLOGIST S. Cervantes
DATE 02-02-90
TEMPERATURE 25 C
STARTING TIME 14:00; 01-31-90
ENDING TIME 15:00; 01-31-90
CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std F0927

2 Reagent Blank Composite 6 F0928

3 Sample Composite 6 F0929

4 Duplicate Composite 6 F0930

5 Spike Composite 6 F0931

6 Final IMCS Check Std F0932

L7_

9

10

11

CUSTOMER ID:Core 6 Composite

GEA Analysis

Water Digestion

Samples are prepared in batch,
but counted randomly.

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALT.VOL. OF STD.
LMCS Check Std 89844/500 uL 22 mL

Spike 89B44/500 uL F0931/100 uL 22 mL

SST-102 Rev. F j7/97 Interim
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278

Single Shell Tank
Calibration Record

ANALYTE: Isotope Mixed Gamma

PROCEDURE: LQ-508-003 REVISION: B-1
INSTRUMENT: GEA Detector #1 -PROPERTY NUMBER: 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413
DATE: February 14, 1989

CALIBRATION STANDARD ID: 56B40 DI
ANALYTE CONCENTRATION: N/A
TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

SST-103 Rev. (Draft) 914/90 Interim



DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

1
42
22 ML LIQUID, POS 2

14-Feb-89
J. L. ANDERSON/N. R. DOWELL
56640 DI

EFFICIENCY (COUNTS/GAIA)

5.721347E-03
1.512568E-02
2.041958E-02
1.856472E-02

1.042777E-02
7.856059E-03
6.838966E-03
5.300244E-03
4.2184161-03
3.785537E-03
2.931033E-03

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

C,3

GEA CALIBRATION RECORD

-- DETECTOR:
GEOMETRY COE:

- GEOMETRY DECSRIPTION:
CALIBRATION DATE:

7 * ANALYST(S):
STANDARD ID:

ENERGY (KEV)

LOG(EFF)
t

-5.343694Et01
2.034704E+01 *LOG(ENERGY)

-2.088264E.00 LOG(ENERGY)-2

LOG(EFF) * 8.372735E+00
+ -7.762489E-00 *LOG(ENERGY)

2.017698Et00 'LOG(EMERGY)'2
+ -2.447560E-01 *LGG(ENERGY)'3
* 1.067720E-02 'LOG(ENERGY)'4

PROCEDURE LQ-508-003

1
43
22 ML LIQUID, POS 3

16-Feb-89
J. L. ANDERSON/M. R. DOWELL
56840 Dl

EFFICIENCY (CUNTS/GAMA)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65
898.021

1173.237
1332.501
1836.129

1.397695E-03
3.64144BE-03
5.035820E-03
4.620516E-03

2.619018E-03
1.890740E-03
1.782478E-02
1.392563E-03
1.117189E-03
1.007670E-03
7.782502E-04

EQUATION 0-165 KEV
LOG(EFF) = -5.354569E+01
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59.536
88.032

122.0614
165.853

279.1967
391.66a

513.99
661.65

898.021
1173.237
1332.501
1836.129



+ 1.975356E+01 *LOG(ENERGY)
" -2.020858E+00 'LOC(ENERGY)'2

EQUATION 165-1836 KEV
LOG(EFF) * 4.001880E+01

+ -2.857555E+01 *LOG(ENERGY)
+ 6.748440E+00 *LOG(EkERGY)'2
" 7.1lT3093E-01 *LOG(ENERGY)'3
" 2.821710E-02 *LOG(EERGY)f4

GEA CALIBRATION RECORD PROCEDURE L-508-003
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards
PROCEDURE: LO-508-003 REVISION: 8-1
INSTRUMENT: GEA Detector #2 PROPERTY NUMBER: 401934
TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413
DATE: September 28, 1988

CALIBRATION STANDARD ID: 56B40 DI
ANALYTE CONCENTRATION: N/A
TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

SST-103 Rev. Drafft) 9/4/90 Interim
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DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65

898.021
1173.237
1332.501
1836.129

2
42
22 ML LIQUID, POS 2

21-Oct-88
J. L. ANDERSON/M. R. DOWELL
56B40 Dl

EFFICIENCY (COUNTS/GAMMA)

3.417000E-03
1.090000E-02
1.4OOOE-02
1.516000E-02
9.929000E-03
7.578000E-03
5.875000E-03
4.9270OOE-03
3.7270OOE-03
3.085000E-03
2.683000E-03
2.102000E-03

EQUATION 0-122 KEV

EQUATION 122-1836 KEV

LOG(EFF) -

LOG(EFF) =

+

-6.654070E+01
2.583780E+01 *LOG(ENERGY)
-2.677550E+00 *LOG(ENERGY)'Z

-1.050740E+02
6.428950E+01 *LOG(ENERGY)
-1.503170E+01 *LOG(ENERGY)'2
1.533670E+00 *LOG(ENERGY)'3

-5.83853OE-02 *LOG(ENERGY)*4

GEA CALIBRATION RECORD

DETECTOR:
- - GEOMETRY CODE:

GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65
898.021

1173.237
1332.501
1836.129

PROCEDURE LO-508-003

2
43
22 ML LIQUID, POS 3

28-Sep-88
J. L. ANDERSON/M. R. DOWELL
56B40 Dl

EFFICIENCY (COUNTS/GAMMA)

1.476000E-03
4.721000E-03
6.589000E-03
6.613000E-03
4.692000E-03
3.542000E-03
2.810000E-03
2.327000E-03
1.790000E-03
1.437000E-03
1.277000E-03
9.824000E-04

282
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EQUATION 0-165 KEV
LOG(EFF) - -5.826830E+01

+ 2.165450E+01 *LOG(ENERGY)
+ -2.196930E+00 *LOG(ENERGY)*2

EQUATION 165-1836 KEV
LOG(EFF) - -2.233890E+01

+ 1.174520E+01 *LOGCENERGY)
+ -2.739550EO00 *LOG(ENERGY)'2
+ 2.655450E-01 *LOG(ENERGY)'3
+ -9.668420E-03 *LOC(ENERGY)*4
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards

PROCEDURE: LQ-508-003 REVISION: 8-1

INSTRUMENT: GEA Detector #3 PROPERTY NUMBER: 401934
TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413
DATE: July 2, 1989

CALIBRATION STANDARD ID: 56B40 D1
ANALYTE CONCENTRATION: N/A
TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

I i



DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65
898.021
1173.237
1332.501
1836.129

3
41
22 ML LIQUID, POS 1

2-Jut-89
J. L. ANDI:RSON/M. R. DOWELL
56040 D1

EFFICIENCY (COUNTS/GAMA)

2.833765E-02
2.881764E-02
2.756557E-02
2.270614E-02

1.285730E-02

7.8410IIE-03
5.779292E-03
4.713005E-03
4.218530E-03
3.371231E-03

EQUATION 0-165 KEY
LOG(EFF) a -1.113&45E+01

+ 3.484260E.00
S -3.990659C-01

EQUATION 165-1836 KEY
LOG(EFF) a

+4

+4

+4

-2.052334E+01
9.1217AE+00

-1.553518E.00
8.018036E-02

LDG(ENERGY)
*LOG(ENERGY)'2

*LOG(ENERGY)
*LOG(ENERGY)*2
*LOG(ENERGY)'3

GEA CALIDRATION RECORD

DETECTOR:
C7 GEOMETRY CODE:

GEOMETRY DECSRIPTION:
CALIDRATIOH DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEY)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661.65

898.021
1173.237
1332.501
1836.129

PROCEDURE LQ-508-003

3
42
22 4L LIQUID, POS 2

2-JuL-89
J. L. ANDERSON/M. R. DOWELL
56840 D1

EFFICIENCY (COUNTS/GAMMA)

7.455306E-03
7.46274 C-03
7.578302E-03
6.965814E-03

3.596591E-03

2.318396E-03
1.824191E-03
1.461179E-03
1.321243E-03
1.011332E-03
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EQUATION 0-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

LOG(EFF) w

LOG(EFF)

+t

DETECTOR:
GEOMETRY COE:
GEOMETRY DECSRIPTION:
CALIDRATION DATE:

C AWALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.053

279.1967
391.66d
513.99
661.65

89a.021
1173.237
1332.501
1036.129

-6.838496E+00
8.819509E-01 %LOG(ENERGY)
-V.97J2UE-02 LOG(EImERcY)'2

3.082260C-01
-1.4101139E+00 *LOG(ENERCY)
1.04269E-U01 "LOG(ENERGY)'2

-5.874725E-03 'L0G(ENERGY)'3

PROCEDURE LO-508-003

3
43
22 ML LIQUID, POS 3

2-jui-89
J. L. AIOERSON/M. R. DOWELL
56840 D1

EFFICIENCY (COUNTS/GAN0A)

2.020462E-03
1.924344E-03
2.027231E-03
1.712371E-03

1.056509E-03

7.115743E-04
5.243928E-04
4.5515)S5E-04
4.223636E-04
3.139091E-04

EQUATION 0-165 KEV
LOG(EFF) * -5.300708E+00

+ -3.550643c-01
+ 3.272635E-02

*LOG(ENERGY)
"L0G(ENERGY)'2

EQUATION 165-1836 KEV
LOG(EFF) a

+t

+

-9.815549E+00
2.402920E+00 *LOG(ENERGY)

*4.428077E-01 *LOG(ENEAGY)'2
2.05913IE-02 "LOG(CNEIGY)'3
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards
PROCEDURE: LQ-508-003 REVISION: B-1

INSTRUMENT: GEA Detector #4 PROPERTY NUMBER: 401934
TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413
DATE: September 1. 1989

CALIBRATION STANDARD ID: 56B40 DI
ANALYTE CONCENTRATION: N/A
TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

SST-103 Rev. Draft) 9/4/90 Inteim



GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
AWALYST(S):
STANDARD ID:

ENERGY (KEV)

PROCEDURE L.-508-003

4
41
22 ML LIQUID, POS 1

1-Sep-89
J. L. AWDERSON/M. It. DOWELL
56840 DI

EFFICIENCY (CdUNTS/CAMMA)

59.536
88.032

122.0614
165.853

279.1967
391.660

513.99
661.65

898.021
1173.237
1332.501
1836.129

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

LOG(EFF) S

2.682446E-02
8.210956E-02
1.118411E-01
1.066653E-01

5.704220E-02

3.685958E-02
2.541629E-02
2.161710E-02
1.9733931-02
1.484468E-02

-5.644056r+01
2.31070001
2.3713551+t00

LOG(EFF) * -1.718967E+01
* 8.164155E+00
* -1.384196E.00

7.025905E-02

*LOG(ENERGY)
*LtG(ENERGY)*2

*LOG(ENERGY)
'LOG(ENERGY)'2
*LOG(ENERGY)'3

GEA CALIBRATION RECORD PROCEDURE LO-508-003
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* ** * * ** * * * ** ** * * * * * * * ** * * ** * * * * * * * * *

GAMMA SP E C TRUM ANAL Y S IS *

* ** ** *** * ***** * * *** * * * *** ** * * **** * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD

ANAL Y S IS P AR

05-SEP-90

AM E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
'LD CALCULATION PERFORMED
,EASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

AIALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3025
ANALYZED BY: VR

SAMPLE DESCRIPTION: F927 SEG/COMP/l
GEOMETRY DESCRIPTION:
'SAMPLE SIZE: 1.00OOE-03 LI
.5JANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOCO

/ CONVERSION FACTOR: S.OOOOE-01

COLLECT STARTED ON 31-JAN-90 AT 19:44:37

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3012. SECONDS
0.40 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

I?
2?
3?
4C

59.49
63.78
72.54

1126.20

30.33
32.47
36.85

563.15

1.23
1.23
1.23
1.42

5C 1138.34 569.22 1.42

6C
7C

8
8B
9C
1 OC

j11
12

r13
14

'14B

1209.09
1218.26

604.57 1.42
609.15 1.42

1322.92 661.46
661.41

1591.15 795.53
1603.32 801.61
2345.52 1172.71
2663.96 1332.00
2729.29 1364.68
2920.46 1460.33

1460.58

1.53

1.58
1.58
1.98
1.89
2.04
2.08

1777.
1693.
1522.
895.

838.

850.
690.

656.

563.
548.
495.
111.
49.
27.

1

622. 33.2
3937. 8.5 CE-144
951. 22.6 TE-125M
840. 12.1 CS-134,

EU-152
1498. 9.8 CS-134,

BI-207
9357. 2.7 CS-134
127. 59.4 BI-214,

RU-103
4757. 1.7 CS-137
81.

6733.
660.

6211.
5729.

203.
665.

611.

28.8
3.1

10.1
2.8
2.7

18.2
8.1

5.5

CS-134
CS-134
CO-60
CO-60
CS-134
K-40

,ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
,? - MULTIPLET ANALYSIS CONVERGED BUT GFIT >
B - ENVIRONMENTAL BACKGROUND PEAK

4

-BACKGROUND SUBTRACTION PERFORMED USING FILE BKO013
BACKGROUND DESCRIPTION: BKG
TFACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
V,-ACKGROUND LIVE TIME: 7000. SECONDS
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F927 SEG/COMP/#13
DATA COLLECTED ON 31-JAN-90 AT 19:44:37
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUC L ID E ANAL Y S IS R E POR T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228 LLD<1.63E+00
AG-108M LLD<3.28E-01
AG-110M LLD<1dE+ r.A
AM-241 LLD<3.1E-01
AM-243 LLD<1.83E-01
AR-41 LLD<2.94E-01
AU-198 LLD<3.08E-01
BA-133 LLD<3.84E-01
BA-139 LLD<7.94E-01

tPA-140 LLD<1.28E+00
BA-141 LLD<8.77E-01

r8E-7 LLD<3.14E+00
BI-207 LLD<3.25E-01

r1 I 2 12 )LLD<4.58E+00
AI214 LLD<2.40E+00

P-109 LLD<3.24E+00
6CE-139 LLD<1.80E-01
CE-141 LLD<2.81E-01
ieEPR144 LLD<2.39E+00
CO-56 LLD<3.44E-01
SCO-57 LLD<1.50E-01
CO-58 LLD<3.27E-01
'?10-60 2.41E+01

TR-51 LLD<2.13E+00
.-.S-134 2.14E+01

15S-136 LLD<3.21E-01
CS-137 3.96E+01
CS-138 LLD<4.06E-01
EU-152 LLD<1.34E+00
EU-154 LLD<6.14E-01
EU-155 LLD<5.50E-01
FE-59 LLD<8.19E-01
HF-181 LLD<3.88E-01
HG-203 LLD<2.47E-01
1-131 LLD<3.27E-01
1-132 LLD<3.91E-01
1-133 LLD<3.32E-01
1-134 LLD<5.24E-01
1-135 LLD<8.43E-01
K-40 LLD<4.57E+00
KR-85 LLD<7.25E+01
KR-85M LLD<2.18E-01
KR-87 LLD<7.16E-01
KR-89 LLD<9.62E+00
LA-140 LLD<1.83E-01

+-7. 12E-01

+-7. 13E-01

+-8.79E-01

LLD<1.63E+00
LLD<3.28E-01
ii flu .AA
LLD<3.10E-1
LLD<1.83E-01
LLD<2.94E-01
LLD<3.08E-01
LLD<3.84E-01
LLD<7.94E-01
LLD<1.28E+00
LLD<8.77E-01
LLD<3.14E+00
LLD<3.25E-01
LLD<4.58E+00
LLD<2.40E+00
LLD<3.24E+00
LLD<1.80E-01
LLD<2.81E-01
LLD<2.39E+00
LLD<3.44E-01
LLD<1.50E-01
LLD<3.27E-01

2.41E+01

LLD<2.13E+00
2.14E+01

LLD<3.21E-01
3.96E+01

LLD<4.06E-01
LLD<1.34E+00
LLD<6.14E-01
LLD<5.50E-01
LLD<8.19E-01
LLD<3.88E-01
LLD<2.47E-01
LLD<3.27E-01
LLD<3.91E-01
LLD<3.32E-01
LLD<5.24E-01
LLD<8.43E-01
LLD<4.57E+00
LLD<7.25E+01
LLD<2.18E-01
LLD<7.16E-01
LLD<9.62E+00
LLD<1.83E-01

+-7.12E-01

+-7.13E-01

+-8.79E-01

291

NUCLIDE

911.07
433.94
rr7.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.50
-0.52

-0.32
-0.12

-0.19
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LA- 142
MN 54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
P0-216
PU-239
PU-241
RA-224
RA-226

'MB-88
RB-89
kN-220

CRU-103
RURH106

riB- 124
SB-125

e-SC-46
SE-75

"SN-113
SR-85
SR-91
4R-92
TA-1 82

-IC-99M
TE-123M

-+E- 125M
TE-132

"H-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<7.30E-01
LLD<3.52E-01
LLD<3.88E-01
LLD<2.32E-01
LLD<2.47E-01
LLD<2.86E-01
LLD<3.20E-01
LLD<2.O1E+00
LLD<1.47E+00
LLD<1.43E+00
LLD<5.94E-01
LLD<7.05E+01
LLD<8.02E+00
LLD<4.75E-01
LLD<7.29E-01
LLD<2.93E+04
LLD<1.30E+04
LLD<2.25E+04
LLD<2.05E+03
LLD<7.34E+04
LLD<4.99E+00
LLD<5.15E+00
LLD<1.43E+00
LLD<1.87E+00
LLD<2.89E+02
LLD<3.30E-01
LLD<6.12E+00
LLD<5.30E-01
LLD<2.25E+00
LLD<4.76E-01
LLD<3.33E-01
LLD<4.26E-01
LLD<3.18E-01
LLD<5.47E-01
LLD<2.97E-01
LLD<1.24E+00
LLD<1.61E-01
LLD<1.71E-01
LLD<4.33E+01
LLD<2.22E-01
LLD<8.84E+00
LLD<3.74E-01
LLD<3.15E-01
LLD<8.98E-01
LLD<1.O5E+00
LLD<7.67E+00
LLD<2.97E-01
LLD<1.99E+00
LLD<2.20E-01
LLD<1.70E+00
LLD<1.35E-01
LLD<1.09E+02
LLD<4.14E-01
LLD<8.99E-01
LLD<5.63E-01
LLD<2.95E-01

8.51E+01 +-1.34E+00

LLD<7.30E-01
LLD<3.52E-01
LLD<3.88E-01
LLD<2.32E-01
LLD<2.47E-01
LLD<2.86E-01
LLD<3.20E-01
LLD<2.OJE+00
LLD<1.47E+00
LLD<1.43E+00
LLD<5.94E-01
LLD<7.05E+01
LLD<8.02E+00
LLD<4.75E-01
LLD<7.29E-01
LLD<2.93E+04
LLD<1.30E+04
LLD<2.25E+04
LLD<2.05E+03
LLD<7.34E+04
LLD<4.99E+00
LLD<5.15E+00
LLD<1.43E+00
LLD<1.87E+00
LLD<2.89E+02
LLD<3.30E-01
LLD<6.12E+00
LLD<5.30E-01
LLD<2.25E+00
LLD<4.76E-01
LLD<3.33E-01
LLD<4.26E-01
LLD<3.18E-01
LLD<5.47E-01
LLD<2.97E-01
LLD<1.24E+00
LLD<1.61E-01
LLD<1.71E-01
LLD<4.33E+01
LLD<2.22E-01
LLD<8.84E+00
LLD<3.74E-01
LLD<3.15E-01
LLD<8.98E-01
LLD<1.05E+00
LLD<7.67E+00
LLD<2.97E-01
LLD<1.99E+00
LLD<2.20E-01
LLD<1.70E+00
LLD<1.35E-01
LLD<1.09E+02
LLD<4.14E-01
LLD<8.99E-01
LLD<5.63E-01
LLD<2.95E-01

8.51E+01 +-1.34E+00

STANDARD DEVIATION = 0.18

292

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33
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EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.46E-09 UC/LI
TOTAL MEASURED ACTIVITY = 8.51E+01 (+-1.34E+00) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

59.49
63.78
72.54

1126.20
1138.34

N 1 603 .32
r2729.29

30.33
32.47
36.85

563.15
569.22
801.61

1364.68

622.
3937.

951.
840.

1498.
660.
203.

33.2
8.5

22.6
12.1

9.8
10.1
18.2

GAMMAS/SEC

1.02E+01
6.14E+01
1.36E+01
3.08E+01
5.54E+01
3.33E+O1
1.61E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %

1218.26 609.15
2920.46 1460.33

127. 59.4 5.OOE+00
665. 8.1 5.55E+01
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CENTROID
?HANNEL



** ** * * * * * * ** * * * ** * * ** * * * ** * ** * * * * * *

* *

GAMMA SP ECTRUM ANAL Y S IS *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 05-SEP-90

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

rl.

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

4IEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2909
rANALYZED BY: VR

13:47:54

AMPLE DESCRIPTION: F928 SEG/COM/#1
,GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.00OOE-03 LI

"5TANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-OCT-88

294

COLLECT STARTED ON 31-JAN-90 AT 19:48:51

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
3001. SECONDS
0.03 %

/ CONVERSION FACTOR: 1.0000E+00

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

... 1- -1-7 1 -



05-SEP-90 13:47:54

P E A K A N A L Y S I S

PK CENTROID
CHANNEL

ENERGY FWHM
KEV KEV

BACKGND NET AREA ERROR
COUNTS COUNTS %

2921.10 1460.09 2.47
1460.85

14. 171. 16.7 K-40
156. 3.8

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO012
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
BACKGROUND LIVE TIME: 60000. SECONDS

295

.................... -. 11

1
IB

NUCLIDES

222-S COUNTING ROOM



05-SEP-90 13:47:54

SAMPLE: F928 SEG/COM/#14
DATA COLLECTED ON 31-JAN-90 AT 19:48:51
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-11M
AM-241
AM-243
AR-41
AU- 198
BA- 133
BA-139

cBA-140
BA- 141

CBE-7
BI-207
1I -212

-214
fs-109
-CE-139

CE-141
CEPR144
CO-56
CO-57
.CO-58
cO-60
CR-51

TS-134
.L5-136
CS-137

->S-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA-142
MN-54

LLD<1.88E-01
LLD<3.45E-02
LLD<6.16E-02
LLD<2.55E-01
LLD<6.38E-02
LLD<4.58E-02
LLD<3.01E-02
LLD<5.04E-02
LLD<1.31E-01
LLD<1.53E-01
LLD<1.20E-01
LLD<3.32E-01
LLD<3.47E-02
LLD<5.08E-01
LLD<8.91E-02
LLD<8.29E-01
LLD<2.96E-02
LLD<4.87E-02
LLD<3.93E-01
LLD<4.42E-02
LLD<2.60E-02
LLD<4.08E-02
LLD<5.75E-02
LLD<2.99E-01
LLD<5.14E-02
LLD<4.36E-02
LLD<5.14E-02
LLD<1.11E-01
LLD<2.61E-01
LLD<1.18E-01
LLD<1.15E-01
LLD<7.50E-02
LLD<4.26E-02
LLD<2.99E-02
LLD<3.29E-02
LLD<5.09E-02
LLD<3.63E-02
LLD<6.73E-02
LLD<1.50E-01
LLD<1.OOE+00
LLD<1.23E+01
LLD<2.93E-02
LLD<6.93E-02
LLD<1.31E+00
LLD<5.34E-02
LLD<8.08E-02
LLD<4.68E-02

296

NUCLIDE

LLD<1.88E-01
LLD<3.45E-02
LLD<6.16E-02
LLD<2.55E-01
LLD<6.38E-02
LLD<4.58E-02
LLD<3.01E-02
LLD<5.04E-02
LLD<1.31E-01
LLD<1.53E-01
LLD<1.20E-01
LLD<3.32E-01
LLD<3.47E-02
LLD<5.08E-01
LLD<8.91E-02
LLD<8.29E-01
LLD<2.96E-02
LLD<4.87E-02
LLD<3.93E-01
LLD<4.42E-02
LLD<2.60E-02
LLD<4.08E-02
LLD<5.75E-02
LLD<2.99E-01
LLD<5.14E-02
LLD<4.36E-02
LLD<5.14E-02
LLD<1.J1E-01
LLD<2.61E-01
LLD<1.18E-01
LLD<1.15E-01
LLD<7.50E-02
LLD<4.26E-02
LLD<2.99E-02
LLD<3.29E-02
LLD<5.09E-02
LLD<3.63E-02
LLD<6.73E-02
LLD<1.50E-01
LLD<1.OOE+OO
LLD<1.23E+01
LLD<2.93E-02
LLD<6.93E-02
LLD<1.31E+00
LLD<5.34E-02
LLD<8.08E-02
LLD<4.68E-02

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83

222-S COUNTING ROOM



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89

SN -220
RU-103

cRURH106
SB-124

1SB-125
SC-46

CSE-75
$N-113
SR-85
-SR-91
SR-92
TA-182
TC-99M

'JE-123M
TE-125M

--TE-132
TH-228
TL-208

4-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<4.99E-02
LLD<4.18E-02
LLD<4.84E-02
LLD<3.94E-02
LLD<4.17E-02
LLD<6.86E-02
LLD<1.51E-01
LLD<1.87E-01
LLD<7.37E-02
LLD<7.73E+00
LLD<7.84E-01
LLD<6.71E-02
LLD<8.44E-02
LLD<3.86E+03
LLD<4.24E+02
LLD<2.48E+03
LLD<3.60E+02
LLD<1.16E+04
LLD<6.20E-01
LLD<6.42E-01
LLD<3.15E-01
LLD<1.94E-01
LLD<3.51E+01
LLD<3.43E-02
LLD<6.49E-01
LLD<4.O1E-02
LLD<3.23E-01
LLD<5.OOE-02
LLD<4.81E-02
LLD<4.95E-02
LLD<5.38E-02
LLD<6.99E-02
LLD<5.79E-02
LLD<1.43E-01
LLD<2.40E-02
LLD<2.86E-02
LLD<7.50E+00
LLD<3.04E-02
LLD<2.77E+00
LLD<4.36E-02
LLD<4.21E-02
LLD<1.13E-01
LLD<1.48E-01
LLD<1.23E+00
LLD<9.16E-02
LLD<2.39E-01
LLD<2.68E-02
LLD<2.30E-01
LLD<2.99E-02
LLD<1.52E+01
LLD<5.28E-02
LLD<1.36E-01
LLD<7.20E-02
LLD<4.15E-02

0.OOE-01 +-0.OOE-01 0.OOE-01 +-0.OOE-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%
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LLD<4.99E-02
LLD<4.18E-02
LLD<4.84E-02
LLD<3.94E-02
LLD<4.17E-02
LLD<6.86E-02
LLD<1.51E-01
LLD<1.87E-01
LLD<7.37E-02
LLD<7.73E+00
LLD<7.84E-01
LLD<6.71E-02
LLD<8.44E-02
LLD<3.86E+03
LLD<4.24E+02
LLD<2.48E+03
LLD<3.60E+02
LLD<1.16E+04
LLD<6.20E-01
LLD<6.42E-01
LLD<3.15E-01
LLD<1.94E-01
LLD<3.51E+01
LLD<3.43E-02
LLD<6.49E-01
LLD<4.01E-02
LLD<3.23E-01
LLD<5.OOE-02
LLD<4.81E-02
LLD<4.95E-02
LLD<5.38E-02
LLD<6.99E-02
LLD<5.79E-02
LLD<1.43E-01
LLD<2.40E-02
LLD<2.86E-02
LLD<7.50E+00
LLD<3.04E-02
LLD<2.77E+00
LLD<4.36E-02
LLD<4.21E-02
LLD<1.13E-01
LLD<1.48E-01
LLD<1.23E+00
LLD<9.16E-02
LLD<2.39E-01
LLD<2.68E-02
LLD<2.30E-01
LLD<2.99E-02
LLD<1.52E+01
LLD<5.28E-02
LLD<1.36E-01
LLD<7.20E-02
LLD<4.15E-02

846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2921.10 1460.09 171. 16.7 2.24E+01

298



* ** ** *** **** * * ** * * * * * * ** * * ** * * * *

* *

G AMMA SP E C TRUM ANAL Y S IS *

*
* * * ** ** ** * * *** * * * ** **** * ** * * ** * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 05-SEP-90

ANAL Y S IS PAR AME TER S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

EIVIRONMENTAL BACKGROUND SUBTRACTED
CLLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
rtULTIPLET ANALYSIS PERFORMED

eANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1723
ANALYZED BY: VR

13:56:09

SAMPLE DESCRIPTION: F929 SEG/COMP/i
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: I.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89

299

-eOLLECT STARTED ON 31-JAN-90 AT 21:25:35

TOLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
3001. SECONDS
0.03 %

/ CONVERSION FACTOR: 1.OOOOE-01

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT



05-SEP-90 13:56:09

P E A K A N A L Y S I S

PK CENTROID
CHANNEL

ENERGY FWHM
KEV KEV

BACKGND NET AREA ERROR
COUNTS COUNTS %

1 1323.61 661.25
1B 661.82
2 2921.28 1460.45
2B 1461.77

1.55

1.54

49. 2049.
35.

10. 159.
182.

4.4 CS-137
46.4
16.7 K-40

11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOOll
BACKGROUND DESCRIPTION: BKOOI1
.ACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS
I-

300

NUCLIDES

222-S COUNTING ROOM



05-SEP-90 13:56:09

SAMPLE: F929 SEG/COMP/#15
DATA COLLECTED ON 31-JAN-90 AT 21:25:35
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D IO N U C L I D E A N A L Y S I S

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

AC-228
AG- 108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139
RA-140
BA- 141

CgE-7
BI-207

tBI-212
BI-214

rm-109
.CE-139

(CE-141
CEPR144
CO-56
CO-57
CO-58
EOD-60
CR-51

-CS-134
CS-136
7n-137

EU-152
EU-154
EU-155
FE-59
HF- 181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA- 142
MN-54

LLD<8.99E-01
LLD<4.33E-01
LLD<2.15E+00
LLD<1.80E+00
LLD<4.89E-01
LLD<3.67E-01
LLD<3.27E-01
LLD<5.60E-01
LLD<1.15E+00
LLD<1.21E+00
LLD<1.17E+00
LLD<3.59E+00
LLD<2.62E-01
LLD<4.22E+00
LLD<8.86E-01
LLD<7.71E+00
LLD<2.59E-01
LLD<3.79E-01
LLD<3.40E+00
LLD<3.54E-01
LLD<2.28E-01
LLD<2.27E-01
LLD<3.22E-01
LLD<2.60E+00
LLD<3.35E-01
LLD<2.82E-01

3.13E+01
LLD<5.92E-01
LLD<1.61E+00
LLD<1.09E+00
LLD<7.86E-01
LLD<5.91E-01
LLD<3.53E-01
LLD<3.17E-01
LLD<3.71E-01
LLD<4.27E-01
LLD<3.72E-01
LLD<5.06E-01
LLD<1.39E+00
LLD<9.20E+00
LLD<9.92E+01
LLD<2.38E-01
LLD<8.02E-01
LLD<1.29E+01
LLD<2.86E-01
LLD<7.24E-01
LLD<2.94E-01

LLD<8.99E-01
LLD<4.33E-01
LLD<2.15E+00
LLD<1.80E+00
LLD<4.89E-01
LLD<3.67E-01
LLD<3.27E-01
LLD<5.60E-01
LLD<1.15E+00
LLD<1.21E+00
LLD<1.17E+00
LLD<3.59E+00
LLD<2.62E-01
LLD<4.22E+00
LLD<8.86E-01
LLD<7.71E+00
LLD<2.59E-01
LLD<3.79E-01
LLD<3.40E+00
LLD<3.54E-01
LLD<2.28E-01
LLD<2.27E-01
LLD<3.22E-01
LLD<2.60E+00
LLD<3.35E-01
LLD<2.82E-01

+-1.49E+00 3.13E+01
LLD<5.92E-01
LLD<1.61E+00
LLD<1.09E+00
LLD<7.86E-01
LLD<5.91E-01
LLD<3.53E-01
LLD<3.17E-01
LLD<3.71E-01
LLD<4.27E-01
LLD<3.72E-01
LLD<5.06E-01
LLD<1.39E+00
LLD<9.20E+00
LLD<9.92E+01
LLD<2.38E-01
LLD<8.02E-01
LLD<1.29E+01
LLD<2.86E-01
LLD<7.24E-01
LLD<2.94E-01

-1.49E+00

OF COLLECT.

R E P 0 R T

NUCLIDE ENERGY COMPARISON
(KEV)

EXPECT DIFF

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03
165.85
145.44
133.51
846.76
122.06
810.75
1332.50
320.09
795.84
818.51
661.65 -0.40
1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03
1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83

+

300.1

222-S COUNTING ROOM



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89

,,&N-220
-RU-103
CRURH106

SB-124
rIB-125
SC-46

C3E-75
N- 113

SR-85
£R-91
SR-92
TA- 182
TC-99M
TE-123M
TE-125M

-tE-132
TH-228
T.-208
.1-235
1U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<3.99E-01
LLD<3.66E-01
LLD<3.54E-01
LLD<2.71E-01
LLD<2.23E-01
LLD<2.61E+00
LLD<1.26E+00
LLD<1.82E+O0
LLD<8.12E-01
LLD<5.57E+01
LLD<8.97E+00
LLD<6.12E-01
LLD<8.22E-01
LLD<2.10E+04
LLD<2.84E+03
LLD<1.42E+04
LLD<2.99E+03
LLD<1.09E+05
LLD<7.06E+00
LLD<6.33E+00
LLD<2.65E+00
LLD<1.29E+00
LLD<2.47E+02
LLD<3.66E-01
LLD<5.37E+00
LLD<2.81E-01
LLD<3.39E+00
LLD<3.28E-01
LLD<4.57E-01
LLD<4.23E-01
LLD<4.35E-01
LLD<5.48E-01
LLD<2.64E-01
LLD<9.40E-01
LLD<2.33E-01
LLD<2.37E-01
LLD<6.13E+01
LLD<2.60E-01
LLD<2.09E+01
LLD<3.61E-01
LLD<4.02E-01
LLD<1.09E+00
LLD<7.78E-01
LLD<1.07E+01
LLD<8.14E-01
LLD<2.49E+00
LLD<3.13E-01
LLD<2.26E+00
LLD<2.51E-01
LLD<9.81E+01
LLD<4.14E-01
LLD<1.08E+00
LLD<4.84E-01
LLD<2.72E-01

3.13E+01 +-1.49E+00

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 3.13E+01 (+-1.49E+00) UC/LI

LLD<3.99E-01
LLD<3.66E-01
LLD<3.54E-01
LLD<2.71E-01
LLD<2.23E-01
LLD<2.61E+00
LLD<1.26E+00
LLD<1.82E+00
LLD<8.12E-01
LLD<5.57E+01
LLD<8.97E+00
LLD<6.12E-01
LLD<8.22E-01
LLD<2.10E+04
LLD<2.84E+03
LLD<1.42E+04
LLD<2.99E+03
LLD<1.09E+05
LLD<7.06E+00
LLD<6.33E+00
LLD<2.65E+00
LLD<1.29E+00
LLD<2.47E+02
LLD<3.66E-01
LLD<5.37E+00
LLD<2.81E-01
LLD<3.39E+00
LLD<3.28E-01
LLD<4.57E-01
LLD<4.23E-01
LLD<4.35E-01
LLD<5.48E-01
LLD<2.64E-01
LLD<9.40E-01
LLD<2.33E-01
LLD<2.37E-01
LLD<6.13E+01
LLD<2.60E-01
LLD<2.09E+01
LLD<3.61E-01
LLD<4.02E-01
LLD<1.09E+00
LLD<7.78E-01
LLD<1.07E+01
LLD<8.14E-01
LLD<2.49E+00
LLD<3.13E-01
LLD<2.26E+00
LLD<2.51E-01
LLD<9.81E+01
LLD<4.14E-01
LLD<1.08E+00
LLD<4.84E-01
LLD<2.72E-01

3.13E+01 +-1.49E+00

846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30

140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33
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% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET
CHANNEL KEV COU

2921.28 1460.45

ERROR GAMMAS/SEC
%.

159. 16.7 1.51E+01
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* * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* *

G A M M A S P E C T R U M A N A L Y S I S *

* *** ** ** * * * * ** * * * * *** * *** * *** ***** **

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD

A N A L Y S I S P A R

05-SEP-90

A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

c,
ENVIRONMENTAL BACKGROUND SUBTRACTED
r[LD CALCULATION PERFORMED
,EASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD4036
-ANALYZED BY: VR

,SAMPLE DESCRIPTION: F930 SEG/COMP/h
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI
.TANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.OOOOE-01

COLLECT STARTED ON 31-JAN-90 AT 22:59:59

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3006. SECONDS
DEAD TIME: 0.20 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 26-DEC-89
EFFICIENCY CALIBRATION PERFORMED 1-SEP-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

53.66 27.01
27.06

1021.75 510.79
510.74

1166.71 583.25
583.17

1218.61 609.20
609.25

1323.46 661.62
661.35

1821.77 910.78
910.95

2920.83 1460.59
1460.80

1.59

2.66

2.30

1.86

1.72

2.11

2.54

419.

569.

266.

251.

271.

87.

39.

285.
123.
316.

335.

144.
120.
203.

197.
17583.
379.

117.
144.
828.

854.

23.0
34.3

24.8
16.9

37.2
39.2

26.8
22.8

1.5
12.7
30.6

27.4
7.3

7.1

RN-222,I-133,
TL-208,NA-22,
ZN-65,RH-106
EU-154,

TL-208
BI-214,

RU-103
CS-137

K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

- ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 8-SEP-89 AT 12:00:00
BACKGROUND LIVE TIME: 3000. SECONDS
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18
2
2B

3
3B
4
4B
5
5B
6
68
7
7B
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F930 SEG/COMP/#16
DATA COLLECTED ON 31-JAN-90 AT 22:59:59
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R AD IONUC L ID E ANAL Y S IS

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

OF COLLECT.

R E POR T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228 LLD<7.15E-01
AG-108M LLD<1.69E-01
AG-110M LLD<1.08E+00
AM-241 LLD<7.89E-01
AM-243 LLD<1.95E-01
AR-41 LLD<1.73E-01
AU-198 LLD<1.61E-01
BA-133 LLD<2.09E-01
BA-139 LLD<4.58E-01

e§A-140 LLD<5.28E-01
BA-141 LLD<4.28E-01

-BE-7 LLD<1.69E+00
BI-207 LLD<1.25E-01

tBI-212 LLD<1.51E+00
BI-214 LLD<3.93E-01
?D-109 LLD<2.86E+00
£E-139 LLD<1.04E-01
CE-141 LLD< .51E-01
iEPR144 LLD<1.26E+00
CO-56 LLD<1.12E-01
CO-57 LLD<8.30E-02
CO-58 LLD<1.01E-01
60-60 LLD<1.32E-01
CR-51 LLD<1.15E+00

TCS-134 LLD<1.26E-01
.Z.-136 LLD<9.25E-02
CS-137 4.97E+01
rCS-138 LLD<2.74E-01
EU-152 LLD<7.66E-01
EU-154 LLD<5.04E-01
EU-155 LLD<3.54E-01
FE-59 LLD<2.20E-01
HF-181 LLD<1.98E-01
HG-203 LLD<1.30E-01
1-131 LLD<1.49E-01
1-132 LLD<1.62E-01
1-133 LLD<1.51E-01
1-134 LLD<1.47E-01
1-135 LLD<5.94E-01
K-40 LLD<4.40E+00
KR-85 LLD<3.83E+01
KR-85M LLD<1.04E-01
KR-87 LLD<3.40E-01
KR-89 LLD<5.16E+00
LA-140 LLD<1.37E-01
LA-142 LLD<3.22E-01
MN-54 LLD<1.19E-01

LLD<7.15E-01
LLD<1.69E-01
LLD<1.08E+00
LLD<7.89E-01
LLD<1.95E-01
LLD<1.73E-01
LLD<1.61E-01
LLD<2.09E-01
LLD<4.58E-01
LLD<5.28E-01
LLD<4.28E-01
LLD<1.69E+00
LLD<1.25E-01
LLD<1.51E+00
LLD<3.93E-01
LLD<2.86E+00
LLD<1.04E-01
-LLD<1.5!E-01
LLD<1.26E+00
LLD<1.12E-01
LLD<8.30E-02
LLD<1.01E-01
LLD<1.32E-01
LLD<1.15E+00
LLD<1.26E-01
LLD<9.25E-02

+-8.63E-01 4.97E+01
LLD<2.74E-01
LLD<7.66E-01
LLD<5.04E-01
LLD<3.54E-01
LLD<2.20E-01
LLD<1.98E-01
LLD<1.30E-01
LLD<1.49E-01
LLD<1.62E-01
LLD<1.51E-01
LLD<1.47E-01
LLD<5.94E-01
LLD<4.40E+00
LLD<3.83E+01
LLD<1.04E-01
LLD<3.40E-01
LLD<5.16E+00
LLD<1.37E-01
LLD<3.22E-01
LLD<1.19E-01

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51

+-8.63E-01 661.65
1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90
1596.20
641.83
834.83
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MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89

-RN-220
RU- 103
RURH106
-SB-124
SB- 125

fWC-46
SE-75

-- 113
SR-85
SR-91
SR-92
TA-182

TE-123M
JOE-125M
TE-132

-TH-228
TL-208

7D-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<1.26E-01
LLD<1.68E-01
LLD<1.26E-01
LLD<9.99E-02
LLD<1.15E-01
LLD<1.49E+00
LLD<4.68E-01
LLD<7.42E-01
LLD<3.16E-01
LLD<2.08E+01
LLD<4.31E+00
LLD<3.11E-01
LLD<3.41E-01
LLD<8.17E+03
LLD<1.23E+03
LLD<5.56E+03
LLD<1.12E+03
LLD<3.95E+04
LLD<2.71E+00
LLD<2.73E+00
LLD<1.33E+00
LLD<5.44E-01
LLD<1.11E+02
LLD<1.63E-01
LLD<2.44E+00
LLD<1.26E-01
LLD<1.19E+00
LLD<1.27E-01
LLD<1.82E-01
LLD<2.JOE-01
LLD<1.68E-01
LLD<2.19E-01
LLD<1.54E-01
LLD<3.55E-01
LLD<8.64E-02
LLD<9.32E-02
LLD<2.64E+01
LLD<1.16E-01
LLD<8.42E+00
LLD<2.02E-01
LLD<1.52E-01
LLD<4.76E-01
LLD<3.43E-01
LLD<4.14E+00
LLD<3.18E-01
LLD<9.34E-01
LLD<1.09E-01
LLD<9.25E-01
LLD<1.26E-01
LLD<4.99E+01
LLD<1.66E-01
LLD<3.74E-01
LLD<1.95E-01
LLD<1.14E-01

4.97E+01 +-8.63E-01

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 4.97E+01 (+-8.63E-01)
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UC/LI

~1

LLD<1.26E-01
LLD<1.68E-01
LLD<1.26E-01
LLD<9.99E-02
LLD<1.15E-01
LLD<1.49E+00
LLD<4.68E-01
LLD<7.42E-01
LLD<3.16E-01
LLD<2.08E+01
LLD<4.31E+00
LLD<3.11E-01
LLD<3.41E-01
LLD<8.17E+03
LLD<1.23E+03
LLD<5.56E+03
LLD<1.12E+03
LLD<3.95E+04
LLD<2.71E+00
LLD<2.73E+00
LLD<1.33E+00
LLD<5.44E-01
LLD<1.11E+02
LLD<1.63E-01
LLD<2.44E+00
LLD<1.26E-01
LLD<1.19E+00
LLD<1.27E-01
LLD<1.82E-01
LLD<2.10E-01
LLD<1.68E-01
LLD<2.19E-01
LLD<1.54E-01
LLD<3.55E-01
LLD<8.64E-02
LLD<9.32E-02
LLD<2.64E+01
LLD<1.16E-01
LLD<8.42E+00
LLD<2.02E-01
LLD<1.52E-01
LLD<4.76E-01
LLD<3.43E-01
LLD<4.14E+00
LLD<3.18E-01
LLD<9.34E-01
LLD<1.09E-01
LLD<9.25E-01
LLD<1.26E-01
LLD<4.99E+01
LLD<1.66E-01
LLD<3.74E-01
LLD<1.95E-01
LLD<1.14E-01

4.97E+01 +-8.63E-01

846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET
CHANNEL KEV COU

53.66 27.01

ERROR GAMMAS/SEC

162. 48.2 1.68E+02

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

CM. 1021 . 75

1166.71
.1218.61

1821.77
-2920.83

510.79
583.25
609.20
910.78

1460.59

316.
144.
203.
117.
828.

24.8
37.2
26.8
30.6

7.3

GAMMAS/SEC

2.27E+00
1.16E+00
1.71E+00
1.43E+00
1.52E+01
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* * * ** * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * *

G A M M A S P E C T R U M A N A L Y S I S *

* *
* * * ** * * * * * * * * ** * * * * ** * * * * * * * * * * * ** * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 05-SEP-90

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

13:51:55

ENVIRONMENTAL BACKGROUND SUBTRACTED
-LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
rNULTIPLET ANALYSIS PERFORMED

'!AALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2910
,ANALYZED BY: VR

SAMPLE DESCRIPTION: F931 SEG/COMP/#
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.OOOOE-01

TOLLECT STARTED ON 31-JAN-90 AT 21:26:57

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3006. SECONDS
0.20 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-OCT-88
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

IC 1127.34 563.30 1.59

2C 1139.45 569.35 1.59

3
4
4B
5C
6C
7
8
8B
9
10

T1 I
11B

1210.18 604.71
1323.93 661.58

661.85
1592.16 795.68
1604.44 801.82
2346.42 1172.77
2664.78 1331.93

1332.24
2729.28 1364.18
2800.95 1400.02
2921.06 1460.07

1460.85

1.50
1.60

1.71
1.71
1.98
1.97

2.23
1.06
1.91

564.

563.

605.
360.

301.
260.
247.

48.

15.
20.
22.

1

630. 11.8 CS-134,
EU-152

1074. 10.2 CS-134,
BI-207

6107. 2.8 CS-134
0763. 2.0 CS-137

36.
4246.

437.
3902.
3593.
9.

121.
45.

154.
156.

13.9
3.7
8.9
3.4
3.3

37.4
20.8
44.6
18.9
3.8

CS-134
CS-134
CO-60
CO-60

CS-134
I-132,BI-214
K-40

ERROR QUOTATION AT 1.96 SIGMA
rPEAK CONFIDENCE LEVEL AT 85.0%

"C - MULTIPLET ANALYSIS CONVERGED NORMALLY
9 - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0012
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
-BACKGROUND LIVE TIME: 60000. SECONDS
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05-SEP-90 13:51:55

SAMPLE: F931 SEG/COMP/#17
DATA COLLECTED ON 31-JAN-90 AT 21:26:57
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R AD IONUC L ID E ANAL Y S IS

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

OF COLLECT.

R E POR T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG- 108M
AG-IlOM
AM-241
AM-243
AR-41
AU- 198
BA-133
BA-139

1CA- 140
BA-141

-SE-7
IAl-207

'BI -212
4I -214
CD-109

rCE-139
CE-141
tEPR144
CO-56
CO-57

5 0-58C0-60

CR-51
-5 -134

GS- 136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA- 140

LLD<5.69E+00
LLD<1.47E+00
LLD<7.71E+00
LLD<7.12E+00
LLD<1.75E+00
LLD<1.O9E+O0
LLD<1.32E+00
LLD<1.77E+00
LLD<3.75E+00
LLD<5.14E+00
LLD<3.67E+0O
LLD<1.26E+01
LLD<1.33E+00
LLD<1.91E+01
LLD<1.OOE+01
LLD<2.31E+01
LLD<8.49E-01
LLD<1.34E+00
LLD<1.07E+01
LLD<1.23E+00
LLD<6.72E-01
LLD<1.22E+00

1.18E+02

LLD<1.OOE+01
1.07E+02

LLD<1.36E+00
2.32E+02

LLD<1.18E+O0
LLD<3.39E+00
LLD<2.58E+00
LLD<3.20E+00
LLD<3.09E+00
LLD<1.51E+00
LLD<1.08E+OO
LLD<1.38E+00
LLD<3.32E+00
LLD<1.32E+00
LLD<1.89E+O0
LLD<2.86E+00
LLD<1.09E+01
LLD<2.98E+02
LLD<8.67E-01
LLD<2.99E+00
LLD<4.36E+01
LLD<4.83E-01

LLD<5.69E+00
LLD<1.47E+00
LLD<7.71E+00
LLD<7.12E+00
LLD<1.75E+00
LLD<1.09E+00
LLD<1.32E+00
LLD<1.77E+00
LLD<3.75E+00
LLD<5.14E+00
LLD<3.67E+00
LLD<1.26E+01
LLD<1.33E+00
LLD<1.91E+01
LLD<1.OOE+01
LLD<2.31E+01
LLD<8.49E-01
LLD<1.34E+00
LLD<1.07E+01
LLD<1.23E+00
LLD<6.72E-01
LLD<1.22E+00

1.18E+02

LLD<1.OOE+01
1.07E+02

LLD<1.36E+00
2.32E+02

LLD<1.18E+00
LLD<3.39E+00
LLD<2.58E+0O
LLD<3.20E+00
LLD<3.09E+00
LLD<1.51E+OO
LLD<1.08E+00
LLD<1.38E+00
LLD<3.32E+00
LLD<1.32E+OO
LLD<1.89E+O0
LLD<2.86E+00
LLD<1.09E+01
LLD<2.98E+02
LLD<8.67E-01
LLD<2.99E+00
LLD<4.36E+01
LLD<4.83E-01

+-4.19E+00

+-4.09E+00

+-5.39E+0O

310

'~1

+-4.19E+00

+-4.09E+00

+-5.39E+O0

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.57
-0.47

-0.17
0.01

-0.07

222-S COUNTING ROOM



LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226

,OB-88
RB-89

-RN-220
RU-103
rMJRH106

124
(-125

rSC-46
SE-75
SN-113
SR-85
SR-91

.SR-92
IA-182
TC-99M
'nE-123M
J.E-125M
TE-132
." -228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<3.07E+00
LLD<1.30E+00
LLD<1.39E+00
LLD<9.18E-01
LLD<1.38E+00
LLD<1.09E+00
LLD<1.20E+00
LLD<8.72E+00
LLD<5.87E+00
LLD<6.70E+00
LLD<2.53E+00
LLD<2.56E+02
LLD<3.21E+01
LLD<1.98E+00
LLD<2.77E+00
LLD<1.08E+05
LLD<5.17E+04
LLD<8.72E+04
LLD<9.72E+03
LLD<3.16E+05
LLD<2.13E+01
LLD<1.99E+01
LLD<5.79E+00
LLD<6.84E+00
LLD<1.12E+03
LLD<1.38E+O0
LLD<2.49E+01
LLD<2.42E+00
LLD<1.03E+01
LLD<1.63E+00
LLD<1.56E+O0
LLD<1.89E+00
LLD<1.31E+00
LLD<2.34E+00
LLD<7.67E-01
LLD<4.58E+00
LLD<6.92E-01
LLD<7.86E-01
LLD<2.17E+02
LLD<9.28E-01
LLD<7.31E+01
LLD<1.63E+00
LLD<1.32E+O0
LLD<3.81E+00
LLD<4.25E+00
LLD<3.59E+01
LLD<2.53E+00
LLD<8.46E+00
LLD<9.51E-01
LLD<7.37E+00
LLD<5.49E-01
LLD<3.01E+02
LLD<1.77E+00
LLD<3.49E+00
LLD<2.29E+00
LLD<1.33E+00

4.56E+02 +-7.96E+0O

LLD<3.07E+00
LLD<1.30E+00
LLD<1.39E+00
LLD<9.18E-01
LLD<1.38E+00
LLD<Il.09E+00
LLD<1.20E+00
LLD<8.72E+00
LLD<5.87E+00
LLD<6.70E+00
LLD<2.53E+00
LLD<2.56E+02
LLD<3.21E+01
LLD<1.98E+00
LLD<2.77E+00
LLD<1.08E+05
LLD<5.17E+04
LLD<8.72E+04
LLD<9.72E+03
LLD<3.16E+05
LLD<2.13E+01
LLD<1.99E+01
LLD<5.79E+00
LLD<6.84E+00
LLD<1.12E+03
LLD<1.38E+00
LLD<2.49E+01
LLD<2.42E+00
LLD<1.03E+01
LLD<1.63E+00
LLD<1.56E+00
LLD<1.89E+00
LLD<1.31E+00
LLD<2.34E+00
LLD<7.67E-01
LLD<4.58E+00
LLD<6.92E-01
LLD<7.86E-01
LLD<2.17E+02
LLD<9.28E-01
LLD<7.31E+01
LLD<1.63E+00
LLD<1.32E+00
LLD<3.81E+00
LLD<4.25E+00
LLD<3.59E+01
LLD<2.53E+00
LLD<8.46E+00
LLD<9.51E-01
LLD<7.37E+00
LLD<5.49E-01
LLD<3.01E+02
LLD<1.77E+00
LLD<3.49E+00
LLD<2.29E+00
LLD<1.33E+00

4.56E+02 +-7.96E+00

STANDARD DEVIATION = 0.25
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641.83
834.83
846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.56E-09 UC/LI
TOTAL MEASURED ACTIVITY 4.56E+02 (+-7.96E+00) UC/LI
% TECH. SPEC. - ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1127.34
1139.45
1604.44
2729.28

N2800.95

563.30
569.35
801.82

1364.18
1400.02

630.
1074.
437.
121.
45.

11.8
10.2
8.9

20.8
44.6

3. 71 E+01
6.40E+01
3. 50E+O1
1.50E+01
5.69E+00

,PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %

2921.06 1460.07 154. 18.9 2.02E+01
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** ** * * * ** * * * * ** * * * * * * * * * * ** * * * * * *

* *

G A M M A S P E C T R U M A N A L Y S I S

* **** *** * **** * * * **** * * *** *** * * * * *** *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD

A N A L Y S I S P A R

05-SEP-90

A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
-LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED

!1MULTIPLET ANALYSIS PERFORMED

CANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3026
rANALYZED BY: VR

,SAMPLE DESCRIPTION: F932 SEG/COMP/i
GEOMETRY DESCRIPTION:
-SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+0O EA
ANALYSIS LIBRARY FILE: ANLOOC

/ CONVERSION FACTOR: 5.OOOOE-01

COLLECT STARTED ON 31-JAN-90 AT 21:28:11

TbLLECT
C'

LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
3011. SECONDS
0.37 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1?
2?
3C

63.85
72.81

1126.16

32.51
36.98

563.13

1.16
1.16
1.38

4C 1138.28 569.19 1.38

5C
6
6B
7C
8C
9
10
11

012
12B

1209.06 604.56
1322.89 661.45

661.41
1591.13 795.52
1603.32 801.61
2345.60 1172.76
2663.95 1332.00
2728.92 1364.50
2920.52 1460.36

1460.58

1.43
1.52

1.56
1.56
1.82
1.99
1.57
1.98

2123.
1626.
850.

819.

825.
606.

496.
467.
431.
115.
40.
59.

3244.
699.

1

8.8
27.8

CE-144

826. 11.2 CS-134,
EU-152

1411. 9.6 CS-134,
BI-207

9396. 2.6 CS-134
4610. 1.7 CS-137

81.
6580.

615.
6080.
5540.

162.
646.

611.

28.8
3.1

11.2
2.8
2.7

20.6
8.8

5.5

CS-134
CS-134
CO-60
CO-60
CS-134
K-40

ItRROR QUOTATION AT 1.96 SIGMA
4EAK CONFIDENCE LEVEL AT 95.0%

.C - MULTIPLET ANALYSIS CONVERGED NORMALLY
? - MULTIPLET ANALYSIS CONVERGED BUT GFIT
t - ENVIRONMENTAL BACKGROUND PEAK

> 4

BFCKGROUND SUBTRACTION PERFORMED USING FILE BKO013
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME: 7000. SECONDS
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F932 SEG/COMP/#18
DATA COLLECTED ON 31-JAN-90 AT 21:28:11
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D I 0 N U C L I D E A N A L Y S I S

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

OF COLLECT.

R E P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA- 139
A-140
A- 141

,BE-7
BI-207
4BI-212
BI-214
fD- 109
CE-139

rCE-141
CEPR144
CO-56
CO-57
CO-58
CC-60

-C-R-51
CS-134

.S-136
tS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA- 140

LLD<1.57E+00
LLD<3.13E-O1
LLD<1.65E+00
LLD<3.03E-01
LLD<1.82E-01
LLD<2.52E-01
LLD<3.O1E-01
LLD<3.87E-01
LLD<7.95E-01
LLD<1.25E+00
LLD<8.63E-01
LLD<3.04E+00
LLD<3.32E-01
LLD<4.57E+00
LLD<2.38E+00
LLD<3.14E+00
LLD<1.80E-01
LLD<2.88E-01
LLD<2.38E+00
LLD<3.29E-01
LLD<1.52E-01
LLD<3.34E-01

2.33E+01

LLD<2.11E+00
2.09E+01

LLD<3.34E-01
3.92E+01

LLD<3.29E-01
LLD<1.46E+00
LLD<7.45E-01
LLD<5.48E-01
LLD<8.82E-01
LLD<3.82E-01
LLD<2.50E-01
LLD<3.22E-01
LLD<3.83E-01
LLD<3.36E-01
LLD<5.03E-01
LLD<9.70E-01
LLD<4.68E+00
LLD<7.07E+01
LLD<2.20E-01
LLD<7.IJE-01
LLD<9.59E+00
LLD<2.02E-01

LLD<1.57E+00
LLD<3.13E-01
LLD<1.65E+00
LLD<3.03E-01
LLD<1.82E-01
LLD<2.52E-01
LLD<3.01E-01
LLD<3.87E-01
LLD<7.95E-01
LLD<1.25E+00
LLD<8.63E-01
LLD<3.04E+00
LLD<3.32E-01
LLD<4.57E+00
LLD<2.38E+00
LLD<3.14E+00
LLD<1.80E-01
LLD<2.88E-01
LLD<2.38E+00
LLD<3.29E-01
LLD<1.52E-01
LLD<3.34E-01

2.33E+01

LLD<2.11E+00
2.09E+01

LLD<3.34E-01
3.92E+01

LLD<3.29E-01
LLD<1.46E+00
LLD<7.45E-01
LLD<5.48E-01
LLD<8.82E-01
LLD<3.82E-01
LLD<2.50E-01
LLD<3.22E-01
LLD<3.83E-01
LLD<3.36E-01
LLD<5.03E-01
LLD<9.70E-01
LLD<4.68E+00
LLD<7.07E+01
LLD<2.20E-01
LLD<7.ICE-01
LLD<9.59E+00
LLD<2.02E-01

+-7.OOE-01

+-6.99E-01

+-8.71E-01

315

+-7.OOE-01

+-6.99E-01

+-8.71E-01

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.51
-0.48

-0.33
-0.14

-0.20

05-SEP-90 13:43:28



LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
P0-214
P0-216
PU-239
PU-241
RA-224
RA-226
.B -88

RB-89
rRN-220
RU-103

tRJRH106
SB-124

"-125
SC-46
SE-75
&N-113
SR-85
-SR-91
SR-92
TA-182
TC-99M
-123M

.Jf-125M
TE-132
-TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<7.56E-01
LLD<3.60E-01
LLD<3.71E-01
LLD<2.73E-01
LLD<1.74E-01
LLD<3.05E-01
LLD<3.19E-01
LLD<2.OOE+00
LLD<1.54E+00
LLD<l.42E+00
LLD<5.86E-01
LLD<7.08E+01
LLD<8.08E+00
LLD<4.69E-01
LLD<7.28E-01
LLD<2.92E+04
LLD<1.28E+04
LLD<2.23E+04
LLD<2.05E+03
LLD<7.44E+04
LLD<5.04E+00
LLD<5.15E+00
LLD<1.66E+00
LLD<1.92E+00
LLD<2.79E+02
LLD<3.12E-01
LLD<6.10E+00
LLD<5.31E-01
LLD<2.24E+00
LLD<4.67E-01
LLD<3.33E-01
LLD<4.29E-01
LLD<3.10E-01
LLD<5.45E-01
LLD<2.71E-01
LLD<1.22E+00
LLD<1.61E-01
LLD<1.69E-01
LLD<4.29E+01
LLD<2.23E-01
LLD<8.91E+00
LLD<3.82E-01
LLD<3.15E-01
LLD<9.OOE-01
LLD<1.06E+00
LLD<7.51E+00
LLD<2.95E-01
LLD<1.95E+00
LLD<2.26E-01
LLD<1.70E+00
LLD<1.58E-01
LLD<9.73E+01
LLD<4.12E-01
LLD<8.98E-01
LLD<5.70E-01
LLD<3.01E-01

8.34E+01 +-1.32E+00

LLD<7.56E-01
LLD<3.60E-01
LLD<3.71E-01
LLD<2.73E-01
LLD<1.74E-01
LLD<3.05E-01
LLD<3.19E-01
LLD<2.QOE+00
LLD<1.54E+00
LLD<1.42E+00
LLD<5.86E-01
LLD<7.08E+01
LLD<8.08E+00
LLD<4.69E-01
LLD<7.28E-01
LLD<2.92E+04
LLD<1.28E+04
LLD<2.23E+04
LLD<2.05E+03
LLD<7.44E+04
LLD<5.04E+00
LLD<5.15E+00
LLD<1.66E+00
LLD<1.92E+00
LLD<2.79E+02
LLD<3.12E-01
LLD<6.10E+O0
LLD<5.31E-01
LLD<2.24E+00
LLD<4.67E-01
LLD<3.33E-01
LLD<4.29E-01
LLD<3. IE-01
LLD<5.45E-01
LLD<2.71E-01
LLD<1.22E+00
LLD<1.61E-01
LLD<1.69E-01
LLD<4.29E+01
LLD<2.23E-01
LLD<8.91E+00
LLD<3.82E-01
LLD<3.15E-01
LLD<9.OOE-01
LLD<1.06E+00
LLD<7.51E+00
LLD<2.95E-01
LLD<1.95E+00
LLD<2.26E-01
LLD<1.70E+00
LLD<1.58E-01
LLD<9.73E+01
LLD<4.12E-01
LLD<8.98E-01
LLD<5.70E-01
LLD<3.OIE-01

8.34E+01 +-1.32E+00

STANDARD DEVIATION = 0.16

316

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.47E-09
TOTAL MEASURED ACTIVITY = 8.34E+01 (+-1
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

63.85
72.81

1126.16
1138.28
1603.32
2 728.92

32.51
36.98

563.13
569.19
801.61

1364.50

3244.
699.
826.

1411.
615.
162.

8.8
27.8
11.2

9.6
11.2
20.6

UC/LI
.32E+00) UC/LI

GAMMAS/SEC

5.06E+01
l.OOE+01
3.02E+01
5.22E+01
3.11E+01
1.28E+01

,PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

c&ENTROID
CHANNEL

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %

2920.52 1460.36 646. 8.8 5.39E+01
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT E60044
PROCEDURE/REV LA-503-156
TECHNOLOGIST R. D. Hale
DATE 02-08-90
TEMPERATURE 23 C
STARTING TIME 09:00; 02-07-90
ENDING TIME 15:00; 02-08-90
CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std F0897

2 Reagent Blank F0946

3 Sample Composite S F0899

4 Duplicate Composite 5 F0900

5 Sample Composite 5 F0905

6 Duplicate Composite S F0906

7 Sample Composite 6 F0923

8 Duplicate Composite 6 F0924

9 Sample Composite 6 F0929

10 Duplicate Composite 6 F0930

11 Sample Composite 8 F0947

CUSTOMER ID:Core 6 Composite

Americium Analysis
Water Digestion

DESCRIPTION LAB ID
12 Duplicate Compoita 8 F0948

13 Sample Composite 8 F0953

14 Duplicate Composite 8 F0954

15 Spike Composite 8 F0949

16 Final LMCS Check Std F090

17

18

19

20

21

22

STANDARD TYPE

LMCS Check Std

Spike

PRIMARY BooK #
& ALIQUOT VOL.

16B43/100 uL

16B43/100 uL

SECOND Boor #
& ALIQUOT VOL.

F0947/1 mL

THIRD SK#
& ALQT.VOL.

SST-102 Rev. F 9/7/90 Interim
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FINAL VOL.

OF STD.

N/A

N/A



Lo,

UD

AEA ENERGY CALIBRATION

TECH/ DATE BELL #1 BELL #2 BELL#3 BELL #4 BELL #5 BELL #6 BELL #7 BELL #8
SHIFT

Np-237 VR/D 2/3/90 83 151 151 152 155 156 out 153
Pu 239/240 2/3/90 111 229 229 230 232 233 of 232
Am-241/Pu2313 2/3/90 137 301 301 301 303 303 service 303
Cm-243/Cm-244 2/3/90 161 367 368 368 369 369 370

Np-237 AJ/D 2/4/90 83 151 150 152 152 154 out 150
Pu-239/240 2/4/90 110 229 228 230 230 231 of 229
Am-241/Pu-238 2/4/90 136 300 300 300 301 301 service 300
Cm-243/Cm-244 2/4/90 160 367 366 367 367 367 368

Np-237 AJ/D 2/5/90 82 149 148 150 153 155 out 151
Pu-239/240 2/5/90 110 228 226 228 231 231 of 230
Am-241/Pu-238 2/5/90 135 229 298 299 301 302 service 301
Cm-243/Cm-244 2/5/90 159 365 365 366 368 367 368

wp-237 VR/D 2/7/90 82 149 149 150 153 154 out 151
Pu-239/240 2/7/90 110 227 227 228 230 231 of 230
Am-241/Pu-238 2/7/90 135 298 299 298 301 301 service 301
Cm-2L3/Cm-244 2/7/90 159 364 365 365 367 367 368

wp-237 VR/D 2/8/90 81 150 150 152 155 156 out 152
Pu-239/240 2/8/90 109 227 228 230 232 233 of 231
Am-241/Pu-238 2/8190 135 298 299 300 303 303 service 302
Cm-243/Cm-244 2/8/90 158 365 365 366 369 368 370

Np-237 VR/D 2/9/90 81 149 149 150 152 153 out 151
Pa-239/240 2/9/90 109 227 228 228 230 230 of 230Am-241/Pu-238 2/9/90 135 299 299 299 301 300 service 301
Cm-243/Cm-244 2/9/90 159 365 366 365 367 366 369

Np-237 AJ/C 2/10/90 82 149 148 151 153 155 out 151
Pu-239/240 2/10/90 110 227 227 229 231 232 of 230
Am-241/Pu-238 2/10/90 136 299 298 300 302 302 service 302
Cm-243/Cm-244 2/10/90 160 365 365 366 368 367 369



9'Z ~G.-Q'

C E N F R A L A 1. P i t. r i1 r e 0 Y A N A . Y 9 I '
Rvy. 1.10

DATA RFrIUCTION REPORT

F 097 Cr) ,CfollPt? AM
Fil TO! SD2?26.SPC

Courgl'd orn? 2/13/90 F 0? 0
npt uet.o r/Croirt't~r~ urnbin' 2/ 1
Count t imr 30000.* Sec

PEAK ANALYST S

ml U :3 FirWl
293.349 2903,349
2533.170 253.170

FW $1
Tni ti A] F i il1
24.000 16,162
20.000 13,999

PEAK RE!TtILTS

l P'.230
Am24.ITh I

A EA P'i rk CIrIt roid
Fr:ct F ":: . bL';. Pi f 1 .
0.4279 5.49 5.509 --0.010

5.400 5.509 -0.029
0.5731 5.297

IWHM
0. 09

0.07

Count.
R ;:t.c v/1, d/11 uC.i/o:?

63.53 1379.46 0.626r 03
0.4?9r-07

05.29 1f43,.14 0.3Q!rC-03

DETECTOR CAL.TIRATION
Eniraj(mV) - 4.107 1 (0.0047)tCh;:nnel
Enertt r:ang (lu)' 4.107 TO 6.51

Effle~i en.u - 0.o35 CPi/Dr'M

TOTAl. COUNT DATA?

It. ee
P.ns ti'cut.rut
'31oot IId

Comiwouit? fit.
R ei uui I

Tot I
7 2 97, 0
75196,,7
74407.B3

78 9

Arnea I tz r.-d

% Fcoveru
100.000
100,000
98,950
1,0'9

bu-- ..-.
MAX

IT
1
"I

Trr:i .
Tw~itiAll

2041 1 t
3.93.2 12

hv i aWt
ri r'nj

2030.?
3937.6

T .;u
Tiiti :1
12.000
10,000

320
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3SPrCTRtiF sr2726.SPC
1 LECEND * RAW - . . *. IIODELFlD PrK! - I s2 * ET C

F,97 6. -gZ2
J ri 92 .41
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G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
F946 AM

File ID: SD3956.SPC

Counted on: 2/12/90 15: 0
Detector/Geometru number: 3/ 1
Count time. 30000. See

PEAK ANALYSIS

Peak center
Initial Final

35.061 303.061
296.965 296.965
253.936 253.936
108.#1:36 108.136

FWHM
Initial Final
24.000 27.195
12.000 0,111
24.000 10.856
72.000 295.0*i2

Tau
Initial Final
12.000 4.586
6.000 4.586
12.000 4.132
36.000 17.485

PEAK RESULTS

Peak Centrcoid
Exr-. Obs. Diff.
5.600 5.71S --0.035
5.430 5.445 -0.015
5.234 5.239 -0.005
4.396 4.539 -0.143

FWHM
0.13
0.00
0.09
1.42

Count
Rate C/m

0.15
0.05

78.29
0.30

d/m
0.82
0.30

3533.97
2.64

Activit
uCi/ea

0.368E-06
0.171E-06
0. 15YE-02
0.119E-05

DETECTOR CALIBRATION
Ener w(MEV) = 4.020 + (0.0048)*Channel

EnerSa range (MeV): 4.020 TO 6.477
Efficiencu - 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite
RD, i dua Is

Total
39211.0
39209.6
39401.6

-192.0
fit

% Recoveru
100.000
99.996

100.486
-0.490

Analuzed bu
MAX

323

Peak
ID
1

3
C" 4

Peak
Initial

4.9
122.1

2724.3
4.3

height
Finrl

4.3
47.0

2794.8
3.1

Peak
ID

2
3
4

Isotope
Ra224
Th228
Am243
U 235

AEA
Fract.
0.0020
0.0007
0.9935
0 .0033



Rai
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221

C31
241

-251
261

C-71
281

1-2 9 1
-301
311
321
331
'341
351

--361
371
281

91
401
411
,121
431
441
451
461
471
481
491
511

AEA Sr-ectrumData Dump for
0. 0.
1. 1.
3. 2.
3. 0.
0, 1.
0. 0.
0. 0.
0. 1.
1. 1.
1. 0.

2. 3.
1. 1.
2. 2.
3. 0.
3. 3.
5. 8.
4. 11.

11. 13.
23. 26.
42. 43.
84. 95.
197. 216.
442. 468.
863. 911.
144' . 1512.
725. 583.
65. 43.
6. 6.
9, 4.
2. 6.
1. 2.
0. 0.
0, 2.
3. 1.
2. 5.,
1. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.

' 0. 0.

0.
0.
1.
1.
2.
3.
1.
1.
1.
0.
6.
2.
1.
3.
1.
3.
6.
12.

15.
22.

40.
99.
235.
496.
967.
14U2.
443.
44.
3.

0.

0.
3.

Of
0.
0.
0.
1.
0.

0,

0.
0.
1.
0.
1.
0.
0.
0.
1.
. .
0.

0.
0.
0.

4.
0.
3.
4.
0.
1.
3.,
1.
1.
1.
4.
1.
9.

5.
14.

17.
24.
50.

130.
228.
541.

107'1.
1456.
341.
39.
0.

0.
1.

0.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.

324

SPISD3956.SPC
0. 2.
1. 1.
0. 0.
0. 0.
1. 0.
0. 0.
1. 1.
2. 1.
0. 3.
1. 0.
3. 1.
1. 1.
2. 0,
5. 2.
3. '.
2. 9.
0. 4.
5. 8,
9. 15.

31. 47.
57. 48.

148. 116.
257. 304.
546. 628,
1099. 1169,
1360. 1349.
246. 222.
28. 13.
6. 5.
3. 5.
5. 3.
2. 0.
1. 0.
0. 2.
0. 2.
1. 4.
2. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 3.
1. 2.
0. 0.
0. 0.
0. 1.
2. 2.
0. 0.
0. 0.

1
1

0.
0.
3.
1.
1.
1.
1.

2.

.

0.
4.

2.
2.

5.
12.
21.
38.
62.

111.
342.
598.
251.
273.
159.
34.

5.
2.
0.

19.

14.

8.

2.
2.#
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.

0.
1.
1.
1.
0.
1.
3.
1.
2.
4 .
0.
3.
5.
3.
3.
5.
7.

19.
33.
66.

174,
330.
665.

1278.
1129.
122.
6.

.

10.
C.

1.
0.
1.
3.
3.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
2.
0.
0.

0.
0.
1.
0.
0.
0.
1.
3.
0.
3.
1.
4.
3.
1.
.

3.
7.
8.

14.
49.
86.

159.
370.
778.

1305.
961.
101.
9.
9.
8.
1.
0.
2.
1.
2.
1.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
1.
0.

0.
1.
1.
1.
1.
0.
0.
3.
0.
0.
0.
3.
1.
2.
2.
3.
7.
6.

20.
02.
70.

214.
386.
826.

1377.
830.
72.

.
0.
9,
1.

0,

1.
0.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
0.

- - 7
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1 LEGEND: RAW .#.. MODELED PEAKS m lr2r,.r ETC
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0 E N F r A L A L P IA A F N E R C Y
Rev. 1.10

DATA RErUCTxIrN REPORT

SAMPLE
F- 929 SFE.COIIP15 AM
FilQ TD: S08076. SPC

A H A I Y I S

Cnunted on'.
fcect.u tr/Eolmiftt.r I,
Couint t i.ei

2/13/90 ? 1! 0
lLlitbe '. r/ 1

30000. Sec

PEAK ANAl.Y SIS

peaik ventcr
Ti tii ) Fi1a I

301.336 301.336
258.177 251.177
61,4'0 6i.150
25.747 25.747

PEAK RESULTS

AEA Penk Centroid
r[,)t. * :: . 0Lb . . N ff. FII W-IM
.1050 5.,100 5.477 0.003 0.02,
.0942 5.275 0.07
.0000 4.350 0.00
.0000 4.200 '1,182 0.010 0.00

0.77
74 .11

0.00

d/I
120,94
959,93

0,01
0.01

Artivitj
u Ci/ea

0. 544E.04
0. 42E-03
0, 206E-00
0 376E - 0f

DFTECTOR CAl.TIRATION
Enerais(MEV) -4.061 + (0.0047)tChunnel

Eneru ranric (MeV) 4.061 TO 6.460
Eff ici enc - 0.0772 CPN/OPM

TOTAL COuNT DATA!

T t v III
Im b dR oiwtt t.trum

smool-h-dm
compwo'.1tc fit
Rot IJidu le '

Total
70705,0
70784.1
41430.2
--2654. .1

Anu I vzed

7 Reroveru
100,000
99.990

106,841
-6.843

- MAX

326

-'--I

Pr:k
ID I

'1

3
'1

P Hkt
Init.i ,

73 .1
2220.9

0,0
0.0

hi iht
F nfl

29. 1
2323.7

0..i
0.1

initi b
12.000
24 . 000
0.000
0.000

F ii
I F;

4.
14.
0.
0,

I p 1
439
004
200
200

D n

*1

, 3
Al

T

6.000
12.000
0.000
0.000

I totop
Am241

U 239

F
0

0
0



V.

LZE

1 0
'0
*0

0

0
0

'0
*0

0
0

*0
'0
LI

*0
LI

,or
01.6

60f
* 961
£00
0041

LOT

CIL

61

L:

4

9
t

.3

U

' 0
'0
'0
-0
'0
'0
' 0
'0
'0
'0
' 0
'0

'0

'V
'FL

'0
'0
'0

-2tZ

468

66 t

1 ZZ

6

* 16
i9j

* 8

'0
'0
'0
'0
'0
'S
80c
'0
'0
'0
'0
'0
'0

'0
'C

'0

94z;

'0

'U* LI

* 1S

-6

*5 6

* CL

'0
'0
.0
'0
'0
'0
'0

,0
'0

'0

'0

'6T

'098

'16
'0ai

'0

'.U5'61

'o
'C6
* '8

' Y
* 6

10 . fS0
10
0

40
'10
0

'0

.0
'0
'0

'0

-91

'06
'0

'0

'0

S'

'9E

'12

'6

Al'9

'0

'0

.0'0

'0

1 1 '1)

9 1/s ,

1,.60 T

'0U

'0

'0
IOU

'6
'

'0
'9

* Ot

-I-

411 'P.:01

1
r

'0

'0'0
'0
'0
'0

.0
'0

'0

'0)

'05
'0

'1:

9

09

ai'

'69

'90

'0

;'lunataod

C

0*-0 '
*0 0

0 '00 '0
0 '0

.0 .

'0
0 '0

'0E 'FL

'0V

'0 LI

* r.

14

'0 '0

'01

1 '0i

101

94'

'01 10

0
0

'0

9

'00

1 99

6

'0

81

I a

0

6

f"i
LV '

LL4,
fE

t6i

L i £

TE

16C
FUTE

u-

lzi

COT

f91

f So
V it

f L

-t

VEJY V n aln C MC U

-J



SPECTRJM 3Df076tSPC
.rGEND: RAW ,. . . 1ODELE!1 PEAKS 1 2 . F Tr. 8215.91
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r V. N r r A 1. ii. P H 4 N P (1 Y1
Re-v. 1.10

DATA RFDtJCTbON REPORT

SAMPLE
r -930 rrc9.CmiMrt16 AM
File TO!306026. PC

A N A L. Y q T

Count. tni u

2/13/90 P
o()iiittru numb .' r

30000

PEAK ANAL YSIS

rn t;,. a i Fall 
Tii i .] FJ r~

34.4 29.P
2369.3 2476.1

0.0 0.1
0.0 0.1

r r, i.,I

702 .016
253.470
39,720
3t) . Of9

Fl nal
302.016
25' .470
39.720
30. 007

F7WI Hi
yn tl j F
12.000 1
2G1.000 21
0.000 0
0.000 0

PEAK RE 31J1T

P-"-'

in T otorqt
I Th22S

Am241
2 Ain2 4.-1
3
I 1228

flEA
AFre. 

0.1044

0. P956
0.0000

0 1 0000

Peak Crntroid
F,:),. 0 b -k. Diff.
5.430 5.464 -0.034
5,4P0 5.464 0.016
5.234 5.241 --0,007

4. 257
4.200 4.213 --0.013

rwi w
0.01

0.
0.
0.

count
RratE v/11

0.?3

10
00
00

76.6'
0,00
0.00

f1,t i vi tu
d/m ij/o

127.20 0,843E-04
0 6?7E-04

10367.43 0.467E-02
0.01 0,334E-08
0.01 0.425r-0n

DETECTOR CALTDRATTON
Enc, rnu (MEV) . 4.075 + (0.0046)tChannel

Encriay rrjnne (MHV) 4.075 ri 6.30
Efic-ienc1= 0.067'2 CP/OPm

TOTAl. COUNT DATA,

-I t
PR, nnctruii

Iim (3 thc(d
Cowu'n'oi te P3t
Residuaiic

Totz
40568.
40567.
1274.
2217.

0
.7

.7

:1

x Rectover
100.000
99.990

105.463
.5.465

An: 1.zfd h . .
MAX

329

1e 0
6/ 1

IF

-7

1

1.1a)

671
578
200
200

Tu
Tri t i
6,000

14.000
0.000
0.on000

Finzl
0.000
4 .440
0.200
0.200
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SPECTRIJM SD3953.SPC
1 .EGEONf RAW .... HOrt.Eii PEAKS I :!t ... ETC

1

1.

31
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3j
7131

31

31
31
31

,1

.1

.1

.1..
.1,

1........
. . . ... . ..
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2.1

1
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55.10 ,0
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281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481

c091
511

25.
39.
44.
13.

1.
15.

111.
696.
942.

48.
0.
0.
0.
0.
3.
1.
0.
0.
7.
4.
2.
0.
0.

24.
32.
39.
10.

2.
11.

133.
725.
817.

23.
0.
0.
0.
0.
1.
0.
0.
0.
2.
7.
0.
0.
0.

19.
29.
46.

3.
4.

19.
223.
856.
655.

21.
0.
0.
0.
1.
1.
0.
0.
0.
5.
7.
0.
0.

15.
37.
50.

3.
3.

28.
251.
938.
565.

5.
0.
0.
0.
0.
1.
0.
0.
2.
2.
2.
1.
0.

27.
36.
38.

0.
4.

19.
317.
951.
445.

6.
0.
0.
0.
1.
0.
0.
0.
2.
6.
2.
0.
0.

27.
39.
25.

1.
8.

44.
337.

1047.
311.

0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
3.
0.
0.

32.
41.
19.

1.
2.

58.
410.

1069.
234.

2.
0.
0.
0.
2.
1.
1.
0.
0.
5.
5.
0.
0.

31.
53.
11.

2.
6.

66.
462.

1106.
159.

0.
0.
0.
0.
2.
3.
0.
1.
2.
4.
1.
0.
0.

21.
48.
15.

1.
5.

61.
517.

1083.
99.

0.
0.
0.
0.
1.
0.
0.
0.
0.
8.
2.
0.
0.

17.
46.
14.

1.
12.
79.

649.
981.

75.
0.
0.
0.
0.
1.
0.
0.
0.
2.
7.
0.
0.
0.
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G E N E R A L A L P H A E N E R C Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
F950 AlM

File ID: SD2724.SPC

A N A L Y S I S

Counted on:
Detector/Geom
Cuunt time

2/12/90 @15: 0
etru number: 2/ 1

30000. See

PEAK ANALYSIS

Peak heizlht
Initial Final

17.8 11.2
2259.9 2267.7
3066.1 3106.7

Peak
Initial

347.151
299.307
273.961

center
Final

347.1,51
299.307
253961

Initial
12.000
24.000
24.000

WHM
Final
0.091

17.119
14.243

Tau
Initial
6.000

12.000
12.000

PEAK RESULTS

Peak Centroid
Exr. Obc. Diff.
5.7'.S 5.742 0.014
5.499 5.512 -0.013
5.480 5.512 -0.032

U.295

FWHM
0.00
0.00

0.07

Count
Rate c/m

. 83
59.70

00.98

Activitu
d/m uCi/ea

19.94 0.898E-05
423.25 0.191E-03

0.146E-03
413.39 0.186E-03

DETECTOR
Enersw(MEV) = 4.076

EnerSg range (MeV
Efficiencu =

CALIBRATION
+ (0.0048)*Channel

): 4.076 TO 6.533
0.1959 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Roti Lduals

Total
71370.0
71369.7
72254.9

-80513

Analuzed

% Recovers
100.000
100.000
101.240
-1.240

bu
MAX

Peak
ID
1
2

Peak
ID
1

3

Isotope
Pu236
Pu238
Am241

Final
0.000
4.348
3.364

AEA
Fract.
0.0265
0.4131

0.!,;604

336



for AEA Sr'ectrumn
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201

221

'241
'251
e461
271

(281
291
So1
311
321
431
S4 1
51

361
-. 71
381
~91
401
411
421
431
441
451
461
471
481
491
511

0.
2.
0.
1.
0.
0.
1.
1.
3.
0,
1.
1.

9. *
19

43

1.
3.
6.

9.
19.
43.
64.

121.
288.
449.
894.

1686.
201.

211.
435.
934.

1132.
171.

3.
0.
1.

0.

0.

2.
0.
0.
0.
1.
0.
0.

0.
0.
0.

0.

0.

0.
1.
0.
0.
0.
3.,
1.
3.
0.
0.
4.
0.
4.
42.
9.

10.
17.
42.
60.

142.
298.
479.
933.

1740.
564.
244.
446.
972.

1017.
115.

3.
0.
1.
2.
0.
0.
0.

1.
0.
0.
2.

0.
1.
0.
0.
0.
0.

10. 0.

0.
0.
1.

0.
0.
3.
0.
3.
3.
2.
2.
2.
1.
3.

10.
2.
9.

20.
29.
70.

163.
313.
519.

1006.
1708,

308.
256.
466.

1045.
891.

93.
0,
0.
2.
1.
0.
0.
1 1
0.
0.
2.
1.
0.
0.
0.
0.
1.
0.

0.
0.
0.
0.
0.
3.
0.
1.
2.
4.
2.
0.
0.
4.
4.

10.
1.

12.
14.
45,
83.

150.
329.
562.

1146.
1741.

337,
239,
483.

1059.
839.

70.
3.
0.
3.
0.
0.
0.
0.
0.
0.
0,
2.
0.
2.
0.
1.
1.
1.

Raw Data Dump SP. SD2
0.
1.
2.

1.
1.
0.
0.
0.
1.
1,

2.
4.

2.3.

8.
9,.

34.
45.
97.

174.
324.
548.

1214.
1678.

309.
264.
567.

1103.
693.

50.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
0.
0.

724.SPC
0.
0.
0.
0.
1.
1.
0.
0.
3.
3,
5.
0.
Ie
3.
2.
4.
6.

20.
24.
46.
22.

187.
372.
572.

1-38.
1583.

280.
270.
652.

1226.
545.

40.
1.
1.
5.
0.
0.
0.
0.
0.
0.
0.
0,
2.
0.
0.
0.
0.
4.
0.
.0.

1.
0.
1.
1.
1.
1,
0.
1.
0.
4.
1.
1.

22.
4.
5.
7.

10.
'2.1

21.
53.
93.

188.
303.
626.

1373.
1410.

270.
296.
671.

1223.
470.

2'1.

0.
2.
1.

1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.

0.
1.
1.

2.
1.

0.
1.

2.
7,

3.

0.
3.
6.
7.
7.

10.
21,.
58.

116.
193.
103,
662.

1513.
1245.
278.
300.
675.

1235.
350.

12.
0.

2.

2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
2.
0.
0.
1.
0.
1.
1.
3.

2.F,

.

3.

8.
8.

13.
27.
48.

116.
213.
413.
750.

1536.
1020.

227.
339.
733.

1222.
298.

8.
0.
2,
1 .
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1
0.
0.
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3.
0.
2.

1.

2.
1.
3.
1.
2.
0.
0.
4.
4.
1.
7.

11.
17.
31.

65.
107.
215.
443.
843.

1619.
842.
222.
359.
854.

1260.
222.

7.
0.
1.

0,
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.



SPECTRUM SD2724.SPC
1 LEGEND: RAW = .... MODELED PEAKS lr2r..r ETC
1
1
1
1
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT Beckman

PROCEDURE/REV LA-348-104/A-0
TECHNOLOGIST S. Lai

DATE 07-18-90
TEMPERATURE N/A

STARTING TIME 11:30
ENDING TIME 15:30
CHEMIST S.A. Catlow

DESCRIPTION LAB ID
1 Initial LMCS Check Std F0927

2 Reagent Blank F0928

3 Sample Composite 6 F0929

4 Duplicate Composite 6 F0930

5 Spike Composite 6 F0931

6 FineM LMCS Check Std F0932

7

a

9

10

11

CUSTOMER ID:Core 6 Composite

Carbon 14 Analysis

Water Digestion

Third Leaching

DESCRIPTION LAB ID
12

13

14

15

16

17

1

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIUOT VOL. & ALIQUOT VOL. & ALOT.VOL. OF STD.
LMCS Check Std 31B46/1.0 mL N/A

Spike 31B46/1.0 mL F0931/10 mL N/A

SST-102 Rev. F 9/7/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: C-14
PROCEDURE: LA-508-121 REVISION: A-0
INSTRUMENT: Liquid Scintillation Counter PROPERTY NUMBER: WA77390
TECHNOLOGIST: R. A. Jones PAYROLL NUMBER: 65801
DATE: July 18, 1990

CALIBRATION STANDARD ID: Packard 6008502 #2

ANALYTE CONCENTRATION: See Attached Calibration Sheets.
TYPE OF CALIBRATION:

COMMENTS:

SST-103 Rev. (Draft) 9/4/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT N/A
PROCEDURE/REV LA-378-103/A-2
TECHNOLOGIST S. Cervantes

DATE 2-23-90
TEMPERATURE 26 C
STARTING TIME 01:00; 2-20-90
ENDING TIME 11:00; 2-24-90

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

I Initial LMCS Check Std F0927

2 Reagent Blank F0928

3 Sam.le Composite 6 F0929

4 Duplicate Composite 6 F0930

5 Spike Composite 6 F0931

6 Final LMCS Check Std F0932

7

8

9

10

11

CUSTOMER ID:Core 6 Composite

Iodine 129 Analysis

Water Digestion

DESCRIPTION LAB ID

12

13

14

is

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & AIoUOT VOL. & ALOT. VOL. OF SID.

LMCS Check Std 124844 / I mL N/A

Spike 124B44/1 mL F0931/ 1 nL N/A

SST-102 Rev. F 9/7/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: 1-129

PROCEDURE: LQ-508-003 REVISION: B-1
INSTRUMENT: Jupiter Canberra PROPERTY NUMBER: 401934
TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413
DATE: January 9, 1989

CALIBRATION STANDARD ID: 104B16A:105B16A
ANALYTE CONCENTRATION: N/A
TYPE OF CALIBRATION: Efficiency

COMMENTS:

SST-103 Rev. (Draft) 9/4/90 Interim
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*i*t I[ENTIFIEl ISOTOPES , ,J

Nuc IIoe

Fre& a
UCI/cin

D c u %(c

S129 ? O139E--3 ±1- u,96t5-O
tlJ 0,3f-03 75

fln 213 ? 0,1242-OS 5 / . -0
07 0,122E-05 55,00

SE 75
136,0
121,1

I .00

0,%6s 1i,30

ft h "-L

POOR COPY RECEIVED
Nuclide

En2 rs
f- AN 241

9.5 r

50 125
-L,3

UC I/Di

<0,219E-05

lec0 C rr!
Aburdanct( /) $ t (CvM

35.90 09

1 00
6,80 K

I .- [f £LtjT -I

106

4tvr* UNIENTIFIES PEAKS iT tf

E.ev ht2 Epr. Erp FaLSErr, Ener - !'I

29,3 52.55 2,1

C. -/

6a J1 ,a I .

STOP -

VYJ.LLJ
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AUThATIC ISOTOPE AJALYS.s

SAiPLE PARAMETERS

Sectrul Label: -923
Sample Couritiris Date

.zIe Collectio, lldti

AcnClock Time
Deadtite

Sasmple Mass
El i.Curr,Fjctar

Lir J.J: File tk:
Efficirz 1E I e
bsotore File ta:;

SE6,r.mPI14
21-FEV-Q
21-FEEL-90

0. Dass
h"0, -:e,
3003. Sec,

'3,1 Z
1.000 GWi
1,000

J Il
JEh01
WI1iol

:71-FEL:-9C 1

PEAL SEARCH P~CsEI

19:45:20
91i ;:,

uM0c Iir

om.Grouj

Zo rtyj'

- H, 'if FILE i/13Ws
-- 42 iEF OLE 5/7

- H-2 DET, ISOTOPE FILE

W:i PEK SEARCH 1AE;LE itIi,

OErerse TErerse
(keY) (e

Net Critt, lAnd, Er>, FWHA

122, 351. 19,4 135
33, 99. 40,? ,39
47, l3t. ml1 ,37

153. 191 13.9 1.
502. 19.

1731, 26?, 2 ,

ho,

3,-.,

59,3
S4

90

120.6
135,3

31,7

74,2
96,1

120,2
13.9

C,

SE SE
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E: 21 .-90 _ :0s

SAPIFLE F PAME ERS
FlAlh 3LH " I iH F(6I c, k§

Sacmle Couritir3 Lst
Ule Col ect U O

JDom file
HNUY0i liflit
Aco.Clock Time
1flA tio
Sall'rle Ma~s
S f'. Car r.F c tar

F-Y29 S0.CoDrifitls

&Lv 21-FLB-90
U. [IUS;

3003.Sc
3003, t

C

0.1 -
1.000 Oi
1, 0130

Lirieshzpe File tNe:
Efficiency File Name:
Isotase Foe Nam :

WE01
IJIM01

H? SHP FILE 5/13/Bi
0 EFF lMAE L/13/hS

H-2 DET. IS [OE JjLF

lit PEAC SEALCO 1AiLE tint

No, 0.Enerns
(keV)

1 31. At
2 59.1

3 5.6

5 120.5
135,4
14

T.Energt Net Ct, Egt Z f r
(kO 

4

65.490

120.1
135.0
ltq,5

105, 390,
31 115.
37, 89,

12., 231.
572, 211,

1696, 228.
is, 142.

17.6
S.2

/1.

I.- -

1 0?L

1.10
I

Oa: WAlt
0 I.000
ow EFF70

352
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*v4it IDENTIFIED ISOTOPES ft*

Nuclide
Laos

UCI/Gi1

Ah 211 1 0.137E-05 +/- 0.637E-06
59,5 0.217E-05 Z5.90

DEcas Corr,
ATurajncL (7C) Rjt.(L PS)

1.00

0,521E-A t/- 0,124E-0
0,IE-04 19.00

17.30 11,2:: U,;

4-Mf 11DL Th6LE 4444

ucl iC ;

I129
09.6

AM 243
747

SD 12
176.3

uCIi/C

KS.132E-Oi

IA,13ME-05

Ao,163E-04

Abundanre(7) 2 :Th)

1 ,00

.00

1.00
7,so o,

14 UI [FNTIFED PU&g 24S

Enursy RM 1. Err. Eoers KotE 2 ETP.

31,9 2,09 23J7
11.4 0.74 25.2

6,2 2,. 17,6

Enero Cate X hr,

Al2. 0.61l 4W,

STO --
34500 - -

353

2 . 7 1 1 ..

SE 75

121,1

r Del

C.. 1 EI .7 .1

I .g

1.0

:I E Lelta -E



SUTG;hTIC ISTOFE ANALYSIS

SArE'LE HYkIMETERS
FL, VL; ft

ect;,u Labcl
Sa.rG l ounitins Oat

SL.21 Cu1 c tior D
Dacca TW&

D:cLJtIa i.aSadle ~ti
sawple mant
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0.
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11 I In
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U-.
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H? LFF [A;LE C/3/E$

12 E. f:wiT FILl
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EN fi E [F I L . 1 G i E, j

f'eca2 CoT r,
Sibufdafnt?( Z ;~a(CLTf) A i' r .:

Ah 2.13 ? 0,85?E-Ef t/- O,3sL06 .
24.? 0.ECZE--06 66,00

'OE-0,5 t/- 0.126E--0'
0,J2,,:-0.1 J . ci
0,5 BE- ~ 1 . ic'

1.00

110

POOR COPY RECEIVED
40 M L I ABLE z44 .4

tuvirje I
Er.epse

1 129
39.t

it 241

B 125
176.3

UcN/Gm

K0,1t7E-04

fleaj Conr.
burdance(7) R-te(Cj)

1.00

i ,00
35.90 1.05

1,00
6.80 OS?

4rt*. UNIDENTIFIE tEAFS U4P4

% Eno1S3 R ate Err. EfleP2. Iato t EIr, LnerM StQ f.

32.0 2,47
-2 0 .61 9.5z, 1-;,.?,

LiASuO

355

. 'l I .17

Nuelide

'E 75
13Eo0
121. 1

2 r nlr
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nUTOHATIC ISDTOPE ANALYSIS

SAMPLE PARAVETERS

Spectru% Label: F-931
Sample Co'jrtins Date
Sample Collection b2t2
Docau Time
eaLive Titi

Acu,CloCo lime
Deadtime

St&ule Mass
EffCorrFoctor

Lireshope File Nzamt
Efficierics File Namel
ISOtoe File Name:

'EGCD.MPf17
22-FEII-?0
22-FEb-90

0, tres
3000. Lee,
3003,

0,1Z
1.000 GN
1,000

Jii
WE1101
W11101

PL SACH PM FE

00:52:39
01.52:00

0,011 lit,

MenS r'UJP
Search kane 25 -

Ma31, % Error
Filter Li-1

tit lt ktFctor

;fert CfVset

H2 ShP FILE 5/13/0C
2 Eff . iLE 5/1 3/ 6

H-- D I. 10 FPE F ILI

Il FEIAK SE:$CH TL4LE $

No, O.Ernert T.Errerss
C) (ReV) (keV)

29.4
34,0*
39,4
74,7
962*

'-I,. -
I3j,3 -

29,
34,0
39,3
74,5
95,9

120.2
13,;?

Ne , C tF., Bid,

4355, 230,.
842,
660,

511.
1/l,.

1705,.

150,
1066,

1 45,

204,
IS-,.

356

Lit.

LA,

Kit ii

i .1 Let'

SEr , FUHi

1.7
5,2
6,5

29,2
14,2

C.6 *

* , f- Li

U.,'44r

1,,?

1,3

2
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AUTOMATIC 150 r3E ([L I

SAMPLE PhRARETERS

Spectrum Label
Sanae Courtins D

SbIPIe Col lectiC
Decau Time
AcoLiv Ti w
Aco,Clock Time
Deadtime
Sample hass
Eff.CorrFactor

f-932
ate
Late

Lin. hnee File Naw;
Efficieucs File NaS
Isotoe File Nari

SEG.CONfIlO
22-FEB-90
22-FEB-90

0. DaHSs

3003, Sec.
0.1 %

11000 'M
1.000

JIM
WEHOtI
WIt01

02:41148
02:41:0

0,013 Hr;

2?-FEB-A t:Iy.9F2C

FEAIK SEA:CI I>AiIE TEKS

iem.roup

Search karsc
Un 2 Error

Ft 1 te Width
h: tl: 1t
m? ls ,Etei-E
keV/Ch.
Zero Offtet

H2 SHP FILE 1/13/86
H2 EFF TABLE 1/13/86
H-2 DET, ISOT3?E FILL

IV.W PEAK SEARCH TLLEt 0i.1

n. No. 0.Enersn T.Eiers
(keV) (kev)

29,4%
34,0*
39.1
74,9
96.4

120.5
135.3
in, I

29li
34.0
39.2
74.;'
96l1

120,1
131,9
164I

Net Cts,

2999,
635,

£5.
154,
444.
103,
2y,

Band. Z Err, rWHuI
(keY)

812,
812,
983,
101,
199,
287,
221.
Wil.l

2.1
6

8, £22.6
I19

6.7
i.7

.7,14

1,375
1,375
1 .373
1,367
1.366

"471 .376

. 358

1/IF
I A25 - 2W W

0.20

i*.,

0.449EiO'

o ,,
0.500M

1 129

SE PS



44i4 IDENTIFIED ISOiOiES iflks

Nuclide
Enerse

UCI/G h DecaY Corr,
(ibundarice(%) fRtEL(Ch)

1 129 ? 0,11CE-03 +/- 0,932E-05
39.6 0.11SE-03 7,50

Ti' 243 -0,1'1.1E-0S t/- 0,327E-06
7-.7 0,144E-05 6600

SE 75 0.500E-04 -,24 - i
136,0 0.515E-04 1.?
121,1 0,4 30E-04 17.30

1,00

1.00

1.00

9,69

Z Err DeIt2-E

M,1 0,4

1,10 22.6 CI

34,6 ,
F";, b'

1,1

[ecaY Corp,
Aburidanre(%) (te(Chi

1.00
35.90 0,93

6,80 1,04

% Err Pelt2-E

;**4 UNIDENITFIED PEAKS 4:*4

nersV Rate % Err, Enrs Roto 2 Err, Ecrs at3

29,4 59,98 2.1
1.0 12.70 6,2

96,1 3-09 13,9 184.6

359

C Nuclide
Eneres

A. 41
5M,

S 125

dc/Ch,

<0,20?E-05

0, 174E-oi

0,57 47,

44A4 hbE liaLE lius



5

11 Analytical Batch

LAS SEGMENT SERIAL #:F0917

INSTRUMENT Tennelec
PROCEDURE/REv LA-933-141/G- 1
TECHNOLOGIST R. H. Hale

DATE 03-02-90
TEMPERATURE 23 C
STARTING TIME 10:00

ENDING TIME 14:00

CHEMIST S. A. Catlow

DESCRIPTION LAB ID
I Initial LMCS Check Std F1058

2 Reagent Blank F0904

3 Sample Compoelte 5 F0905

4 Duplicate Composite 5 F0906

6 Sample Composite 6 F0929

6 Duplicate Composite 6 F0930

7 Sample Composite 8 F0953

8 Duplicate Composite 8 F0954

9 Spike Composite 13 F10B1

10 Final LMCS Check Std F1077

11

CUSTOMER ID:Core 6 Composite

Neptunium Analysis

Water Digestion

DESCRIPTION LAB ID
12

13

14

15

16

17

1

19

20

21

22

PRIMARY BOOr # SECOND BOOK # THIRD Br# FINAL VOL.
STANDARo TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT.VOL. OF STD.
LMCS Check Std 148033j100 uL N/A

Spike 14B33/100 ul. F0905/250 uL N/A

SST-102 Rev. F 9/7/90 Inteom

360



Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT E60044

PROCEDURE/REV LA-503-156 / C-1
TECHNOLOGIST R. D. Hale

DATE 02-08-90
TEMPERATURE 23 C
STARTING TIME 09:00; 02-07-90
ENDING TIME 15:00; 02-08-90
CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std F0903

2 Reagent Blank F0946

3 Sample Composite 5 F0899

4 Duplicate Composite 5 F0900

6 Sample Composite 5 F0906

7 Duplkate Composite 6 F0906

7 Sample Composite 6 F0923

8 Duplicate Composite 6 F0924

9 Sample Composite 6 F0929

10 Duplicate Composite 6 F0930

11 Sample Composite B F0947

CUSTOMER ID:Core 6 Composite

Plutonium Analysis

Water Digestion

DESCRIPTION LAB ID

12 Duplicate Composite 8 F0948

13 Sample Composite 8 F0953

14 Duplicate Composite B F0954

15 Spike Composite 8 F0949

16 Final LMCS Check Std F0950

17

is

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT. VOL . OF STD.

LMCS Check Std 16B43/100 uL N/A

Spike 16843/100 uL F0947/1 mL N/A

SST-102 Rev. F 9/7/90 Interim

361



) I I 2 ' 1 3 3 ; 7

AEA ENERGY CALIBRATION

TECH/ DATE BELL #1 BELL #2 BELL#3 BELL #4 BELL #5 BELL #6 BELL #7 BELL #8
SHIFT

Kp-237 VR/D 2/3/90 83 151 151 152 155 156 out 153
Pu 239/240 2/3/90 111 229 229 230 232 233 of 232Am-241/Pu238 2/3/90 137 301 301 301 303 303 service 303
Cm-243/Cm-244 2/3/90 161 367 368 368 369 369 370

Np-237 AJ/D 2/4/90 83 151 150 152 152 154 out 150
Pu-239/240 2/4/90 110 229 228 230 230 231 of 229
Am-241/Pu-238 2/4/90 136 300 300 300 301 301 service 300
Cm-243/Cm-244 2/4/90 160 367 366 367 367 367 368

up-237 AJ/D 2/5/90 82 149 148 150 153 155 out 151
Pu-239/240 2/5/90 110 228 226 228 231 231 of 230
Am-241/Pu-238 2/5/90 135 229 298 299 301 302 service 301
Cm-243/Cm-244 2/5/90 159 365 365 366 368 367 368

Np-237 VR/D 2/7/90 82 149 149 150 153 154 out 151
Pu-239/240 2/7/90 110 227 227 228 230- 231 of 230
Am-241/Pu-238 2/7/90 135 298 299 298 301 301 service 301Cm-243/Cm-244 2/7/90 159 364 365 365 367 367 368

Np-237 VR/D 2/8/90 81 150 150 152 155 156 out 152Pu-239/240 2/8/90 109 227 228 230 232 233 of 231
Am-241/Pu-238 2/8/90 135 298 299 300 303 303 service 302
Cm-243/Cm-244 2/8/90 158 365 365 366 369 368 370

Kp-237 VR/D 2/9/90 81 149 149 150 152 153 out 151
Pu-239/240 2/9/90 109 227 228 228 230 230 of 230
Am-241/Pu-238 2/9/90 135 299 299 299 301 300 service 301
Cm-243/Cm-244 2/9/90 159 365 366 365 367 366 369

Np-237 AJ/C 2/10/90 82 149 148 151 153 155 out 151
Pu-239/240 2/10/90 110 227 227 229 231 232 of 230
Am-241/Pu-238 2/10/90 136 299 298 300 302 302 service 302
Cm-243/Cm-244 2/10/90 160 365 365 366 368 367 369



SE N F R A 1- A . P H A E N E R 6 Y
Rev. 1.10

A N A L Y n I S

DATA REDUCTION REPORT

SAMPLE
F903 nEC/COMFP/tJI PU
Filtc ID: SD4709.SPC

Counted on: 2/ 9/90 P 0? 0
Det.ector/Goometru number' 4/ 1
Count time: 30000, Src

PEAK ANALYSIS

PC-ak ent.nr
lnit iaI Final.

469.069 469.869
358.677 350.677
702.109 202.109
264.079 264.079
229.05O 229.050

Yn
20
20
20
12
20

m iN
ti.1 Fi
000 12.
000 10.
000 j0,
000 6.
000 10.

nal
660
661
4t;4
706
762

Ini
10,
30.
10.

6 .
10.

Tau
I.iaJ Frinal
000 5.521
000 4,945
000 3.516
000 1.662
000 5.7P1

PEAK REGULTS

1
Ircitope

2 C244
C.24 1.

3 Pu23Z
Am241

4
5 Pu239

Pu240

F
0

AEA
ract..
.0010

0.4328

0,0630

0,0096
0.4935

Peak Cent.rnid
Ex. ObG. Diff. FWHM

6.322 0.06
5.796 5.709 0.007 0.05
5.706 5.709 -0.007
5.499 5.510 -0.019 0.05
5.400 5.51f -0.038 _

5.b 0.0%
5.143 5.170 --0,027 0.05
FilI'd 5.170 --0.026

Ca unt.
Rate I./Us

0.09
39.74

.'. 79

A 5.32

Aet.ivitu
d/u1 uCi/a
0.47 0.211E--06

190.99 0.f96E-0l
0.123E-03

40.26 0.10IC-04
0.139r-04

4,41 0.199E-05
226,97 0.102E-03

0.102E-03

DETFCTOR CALIDRATION
Enerri(MFV) - 4.067 + (0.0040)VThannel

Enerris ransle (MNV)r 4.067 TO 6s525
Efficincw , 0.1997 CPM/t'PM

TOTAL COUNT DATA!

Itegi
Raw uibectrum
Smoothed
Cominnite fit
Reuiduals

Total
45919.0
45910.7
45910. 5

0.1

Analt:red

7 Recriveru
100.000
99.999
99.902
0.010

bu ....
YR

1
2
3
4
5

Peak
Tnitia]

5.2
2145.9

280 . 4
229.4

2612. 

hIfr.thSt.

4. n
2208 .4

205. 9
64. 0

2610. 0

363
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R-

1

8

3

IN

171

41

1

*6:
71

183
131

011
11
151
131

171
181

141
151

281
31.

13 

391

211
271
281

461
1173

"291
301.
311

5321
53

-41
351
-61
371
381
391
401
411
421
A31

441

471

491

t Dat-a DurP'
1 0.

1.

12.

1 1,1.2,

20.
0.

1 0.
2.
1.

1 
2,
.1,

I,

. r.
.. , .
9.
9,.

- 15 .
120. .
784,

1296. n:
20.
20,

17,

29.
fin,

172,
21,.
6,

P56. Z
005.
976. I:

3.,

0,
0.
0.

1.
0.

0.

3. *
0,

4r
0,

7.

1.
90.

2.0,

1.

21.

30.
0.
14,

2,
3.

0.
0,
0.
4.
1.,

10.
9.
7.

-2 -

L%6..
]90.
240.
15.
21.
35.

9.
-C.

so.
L50,

9,
14.,

*1-. *

190,.

0,.
0,.
0.
0.
1,
0.
0.

1.
1.
1.

AEA Spnc-.rui,

.0. 0.
0, 1.

0, 0,
0. 0.
0. 0,
0. 4.

7. 4.

2, .1.

7, B.

A. 1.
1. 1.

?7, 1,3

0. 0.
0. 1.

. 0.

4.
02, 100.

-, .,

7. 4.
40, 4 ,.

7. 1 .
0. 12.

1. 13.
-.26, .. 29.
207. 230.
972. 1153.

1035. 707.
7. 8.

21. 30.
37. 40.
15, 7.
36. 39.
02. 100,

140. 14%.

14. 3,
40, 44.

240. 220.
954. 999.
600, 466.

0. 0

0. 0

1. 0

1. 0
0. 0

365

!P ? !D4
0,

0.
1 .
5.
1.
1.

1.

in.

1.
0.

0.
31.
1 .
1,

702

0.

h, ~

0.

0.

0.

I

6.
3,

290.
1192.

12.
27.
35.
12,.
44.
99,

120.
3.

Ii.
50,

349.
1004,
302.

0.

709.SPC
0.
1.
0.
1.

6.
0,
0.

.40.
1 .
0.
1,
0.
0, .

*, *

111.

.,

7,.
7,
6.

37,
347.
145.
40?.

27.
41,.

0.
26.

139,
106.

9.
in.
49,

176.

0.

0.
1,
1.

042,

2 .

10.

9.
1,

1.

1.
.

56 .

1,

2,0

75,

A.

1 .
0.

10.,
70.
12?.

1426,
263.
10.
29.
33,
14,.

111,
81.
13%
16.,
56.

532.
1220.

75,

0.

0.I,

1,

4.0,

.1.
4,
1.

0,

157

t2,

0.

3o.

4.

01.

0 .
52,

425.

0.,
9.

12,
4;,

1577.
132.

8,.
36.
23.
14.

139,.
46.

6,
10,
1)7.

592.
1250.

43.

.7

1,

0.

0,
0.
1.
0.
1.

A.
0.
0.
0,.
1,
0.
0.

1.
S4.
4.
7,
7,.

11.
05o

20.

19.
31.
19.

9.

24.
12.
17.

111,.

1j3

26,.

1.

0.

06

0
1,

04.

1.
0
1.
1.
1.
1
0.
0.
1

4,

6.
11.
.11,.
07,

700.
.1426.

593
24,

15.

170,
4.

10.
14.

142.
754

1.191,
11.

0.

1,

0,

* 0



A N A . Y S I S
Rev, 1.10

DATA REDUCTION REPORT

SAMPLE
FT46 SEG/COMP/t8

File ID SD2?14.SPC

Counted on! 2/ 9/90 R 0! 0
Det.ector/Conmetru number* 2/ 1
Count time? 30000. Sac

PFAK ANALYSIS

Penk center
Initial

460,114
357.234
299.394
262.057
227.770
172.563

Final
460.114
357.234
299.394
262.857
227.770
172.563

lWHM Tau
Initia] Final Initial Final
20,000 16.B20 14.000 13.274
20.000 12.011 10.000 5.995
20.000 14,187 10.000 2.299
20,000 7.005 10,000 2.100
20.000 6.104 10.000 ?.418
20.000 59.090 10.000 4.025

PCAK RESULTS

Pen nt
ID Isotorpe
1
2 Pu236
3 Pu2%8

Am241
4
5 Pu?39

Pu240
6 Nr227

AEA Peak Centroid
Frnr:t, Er. Obn, Diff. FWHM
0.0021 6.275 0.08
0.0071 5.756 5.754 0.002 0.06
0.0686 5.499 5.412 0.017 0.07

5.400 5.402 -0.002
0,0283 5.311 0.03
0.0096 5,143 5.146 -0.003 0.03

5.144 5.146 -0.002
0.0047 4,701 4.016 -0.105 0.28

Count
Rate c/

0.08
35. IT
2.72

1.12
0.30

0.17

d/m
0.37 0

159,50 0
16.00 0

0
5.00 0
1.69 0

0
0.00 0

Cctivitu
uCi/ea
.166E-06
.719E-01
.757E-05
.580--05
.225F-05
.759E-06
.759C-06
.395E--06

DETECTOR CALIBRATTON
Enerfu(MEV) = 4.075 + (0.0047)*Channel

Enoris rannie (MeY) 4.075 TO 6.482
ErficienC n 0.2250 CPm/DPM

TOTAL COUNT DATA:

Ito II
Raw nrectrum
Smooth.ed
Composite fit.
Rev iduaiq

Total
19661.0
19661.0
19824 .1
-173. 1

7 Recoveru
100.000
100.000
100.880
-0.090

Analoczed bu* -.. - -.-..-......
VR

366

Pr:k
ID

1

2
3
4
5
6

Peak
Initial

4,2
1394.2

8%.9
57.9
21.9

4.0

hei tht.
Finn]

4.2
1914.0

05.9
57.7
23.3

2.6

r N F R 6 yA 1. P H Ar, E H E. R A 1.



Tfatn rtunpi for AFA Spertrum!

A1l
51
61
71

91
101
111
12
121
141
151
161
171
181
191

211
221

--271
241

271

291
191
301
311

-321
331
341
S51

361
-3 71J

361
391

'131
-141451.

'161
471
1181
-191
511

0.
1.

14,
0,
0,
0.
0.,
0.
0.
1.
0,.
14,
1

1.

20.

0.
4.

0,
0.
0.
.'

14,
10.
10.
29.
41.
14.
14.
'11.
49,

, S

10.
21.

209.
706.

5* ,
0.

0.
0,
0.
0.
0,.

0.
0.
1,

0,

0.

0.

0,

0.

Al

0.
0,
1.
0.
0.
1.

0.
0.
1,

1.
0.
I.
4,
3.7

h. b

.

4.
13.

8. .

52.
10.
27,
34,
48.

4.
6.,

44.
290.
904.
536.

0.
_0,
0.

0,
0,
0.

1.

0.
0,
0.

0.
0.
0.

0.
0.
0.
0.
0.
1.
0.

3.

5.
0,
30.
0.
3.7
i,

9.
25.
14.

0.

6.

5.
1'.

52.
70.

39.
34,
57,

913,
405.

0,
0.
0.
0,.
0.
0,

1.
.

hi ~
0+.
0.

0.
1.
2.

0.
0.
0,
0,
0.
0.
0.

0.

5 ,

1.
1.
3 .

2,

0.

0.
1.

P.

0.

3.
13.
12,

5. .

24.,
33,
JR.
26,
40.
fl,
-..

i. *

38,
3'1.

1004,
266.

0.
0,
a,
0.
0.
0.
0.

0.

0.

0.
0,

0.
0.
0.
0.
0.

0,
0 .
0.
10.
0,
30.
1.

1.4, .

1.

1.

0'

1.
1.

t, -

,, .

24.
27.
1*0.
23*7

38.,

7.
12.
46.

419,
1035.

192.,
0.

0,
1.
1.

1.

I,
1.,
0.
3,
0.
0,.

0,
0,
0.
0.
0.
0.
0,
0,

0.
0.
1.,
0.

1.
1.
0.
1,.

0.
3.

0.

8.
26,
17.

24.

51.
24.

6.
12.
96,

9j 1,
1116.
128.

0.
0.
0,
0.
1,

0,.
0.
0.
0,

0,
0.

0.
1.
0.

1.

66.

0,
0,
0,
0.
0.
0.
:1.

1,

0.
0,

0.
4,

.

10, .

4,
'7,
26,
10.
13.,

33.
13 9

4.
12,
66.

550.
10?2.

66.
a.
0.

0.

0,
0,

:1,
4,
0,
0,
0.

0.
0.
1.
0.
0.
1,
0.
0.
0,

0.
1.

0.
0.

1.
1,.
1,

4.
4,.
6.

15.,

hi ~
14,
29.
19.
17.
37.

42,.
7,

17.
101

1020.
36.
1.
0.

0.

1.

0.

0,

0,
0.

0.

0.
0,

9.
1.
1 .
1.
0.
0.
0.
0.
1.
1.
1 .
12.
1,
0.
2,

9.
23.
1.

21,
28.
20.
13,
'7.,
44.
11,
7,

16.
127.

739.,
16.
0,.
0.

0.

0.
0.

0'k
0.
0.
0.
0,
0,
0.

1.
1~

to,
7.
02.

0

10.

15.

1.
0,

9.

0'
0.

2.

15.
10
7'

12.
40.

18.
36,
48.

15,
18.

133.
687.

9.
0,
0,

Oh

0.
a 7

3§7

CP*SD2714,SPC
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G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
F-929 SEG.COMPt15 PU
File ID: SD2070.SPC

Counted on: 2/10/90 @13: 0
Detector/Geometry number: 8/ 1
Count time 30000. Sec

PEAK ANALYSIS

Peak center
Initial

471.169
357. 704
300.693
263.430
168. 286
117.732
119.898

93. 666
74.267

Final
471.169
357.704
300.693
263.430
168.286
147.732
119.898
93.666
71.267

37.260 37.260

FWHM
Initiil Final
20.000
20.000
241.000
16.000
8,000
8.000

12.000
12.000
32.000
12.000

10.364
12.833
4.591

<6 .452
0.200
0.200
2.575
2.350
2.988
2.253

PEAK RESULTS

Peak Centroid
Exp. Obc. Diff.

6.289
5.756 5.755 0.001
5.499 5.487

FWHM
0.05
0.06

0.012 0.02
5.410 5.487 -0.007

5.312
4.865

4>711 4.769 0,012
4.640 4.638 0.002

4.514
4.396 4.423 -0.027

4.249

0.03
0.00
0.00
0*01
0.01
0.01
0.01

Count Activity
Rate c/m d/m uci/ea

0.11 0.54 0.242E-06
33.55 169.23 0.762E-04
4*05 27.81 0.125E-04

0.959E-05
1.21 6.00 0.270E--05
0.00 0.00 0.106E-08
0.00 0.00 0.127E-03
0.02 1.15 0.653E-06
0.01 0.05 0,216E-07
0.09 0.77 0.315E-06
0.02 0.12 0.527E-07

DETECTOR CALIBRATION
Enerau(MEV) = 4.074 + (0.0047)*Channel

Enerdy range (MeV): 4.074 TO 6,481
Efficieneu 0.2023 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
R outeiduals

Total
19328.0
19326.6
19532.5

-206.1

% Recoverv
100.000
99.993

101.058
-1.066

Analuzed bu
DM

369
~~1

Peak
ID
1

-2
3
4
.4

6
7
8
9

10

Peak
Initia

4.6
1357.3

52.6
38.7

0.0
0.4
1.9
2.7
2.7
1.5

height
I Final

4.0
1382.1

53.8
37.7

0.1
0.1
1.9
1$5
1.5
1.4

Tau
Iritisl
10.000
10.000
12.000
8.000

.000
1.000
6.000
6.000
6.000
6.000

Final
2.436
3.312
0.235
0.913
0.200
0.200
2.231
7.012
0.084
0 .571

Isotope

Pu236
Pu238
Anim241

N237
NP237

U 235

AEA
Fract.
0.0028
0*8589
0.1037

0.0311
0.0000
0.0000
0.0005
0.0003
o. 0023
0.0006



LEGEND: RAW = .... MODELED PEAKS "1r2r..r ETC

............. . . 2

# ....... . . ........ .................................... 2
.. .. .......... , *.................... 2

5170.9

4..

'.

23..

a.-.
...

i....

370



61
71
01
91

1.01
111
121
131
141
151
161
171
181
191
201

'C?11
221
231
241
251

'261
271

81
491
301
311
321
331
341
!351
361
371

-381
391
401
411
421
431
441
451
461
471
481
491
511

Dati Dume
0.
0.
1,
0.
1.
4.
2.
4.
1.
4.
2.
2,
4.
3.
4.
2.
3.
3.
2.
8.,
6.

14,
21,
15.
13.
35 ,
20.
20.
25.
38.
35,
21>
43.

164.
260.
592.
555.

4.
0.
0.
0.
0.
2.
0.
0.
0.
2.
24

0.
0.
0.

AEA Spectrum:for
0.
0.
1.
3.
1,
3.
0.
1.
2.
3.

2.
2.

2.

3.

9.

23.
24.
31.
43.
16.
22.
38.
43.
21.
57.

139.
273.
654.
493.

2.
0.
0.
0.
1.
0.
0.
0.
1 .
0.
1.
0.
0.
0.

0.
0.
4,
3.
1.
1.

2.
8.
0.

3.

0.

5.

1.

2.4
3,
3.
4.,

5.

1.
5.

11.
13.
27.
22,
23,
38.
15.
S28.
30.
38.
26.
72.

158.
305.
641.
392.

0.
0.
1.
0.
0.
1.
0.
0.
1.
3.
4.

0.
0.

SP:SD8070.SPC
0.
2.
1.
1.
0.
3.
1.
2

2.1.

2.

3.
2.

0.

2.

3.

2.,
16.

3,
7.
6.

12.
13.
20.
16.
30.
45.,
14.
34.
33.

660.

23.
83.

184.
308.
669.
291.

0.
0.
1.
0.
0.
1.
0.
1
0.
1.
1.
0.
0.

0.
0.
2.
0.
0.
3.
2.
2.
3.

6.

3.
4.
2.

0.
7.

12.
6.

15.
17.
27.
29.
36.#
25.
30.
34.
31.

60.

83.
223.
353.,
743.
195.

0,
02.
0.
0.
0.
0.
0.

31.

1.
0.

0.

0,

371

0.
0.
3.
3.
0.
1.
1.
1.
0.
1.

3.

1.
3.
1.
6.
3.
4 .
4.
8.
7.

23./.
13.
20.
34.
38.
18.
26.
33.
34.
30.
98.

227.
412.
723.
153.

0.
0.
0.
0.
0.
0.
0.
1.
1.
3,
1,
0.
0.-

(
p

2.
0.0.

2.
1.
1.
0.

5.
3.

6.
2.

5.

23.

1.
31,

6.

35.
43.

37.
19.

:3.,

31.

4.

22.

19.
3.

31.

0.

35.

43.
3.
0.

1.

28.

0.

1.
0.
0 .,

2
1.
2.
3.
0.
0.
0.
1.
0.
2.
3.
5.
2.
4.
5,
0.
9.
4.
6.
5.

12.
15.
16.
16.
17.
33.
20.
14,
30.
44.
1.6.
37.

110.
225.
488.
723.

43.
0.
0.
1.
0.
0.
1.
0,
0.
3.
4.
1.
0.

- 0.

2.
1.
1.
3.,
1.

0.
1.
0.

2.0.

2.
A-.

3.
0.
0.
2..
4.
6.

Il.

20.
6.
3.
9.
20.
14.
30.
35.
20.
26.
36,
45.
15.

1.
105.
217.
481.
706.

28.
0.
0.
0.
04
0.
0.
0.
1.
0,.
1.
0.,
0.
0.

0.
1.
2.
3.
1.

0.
3.
1.
0.
3.
1.
4.
3.
4.

5.

23.
3.
:3.
4,

15,
27.
Ia.
29.
22.

34 .

20.

14.

29.

53.

134.53,
24.
12.
29.
4.

10.
0.
0.
0.
66.
1.
0.
0.
0.
1.
1.
0.

0.
0.



r E H C P A L

Ini *5 l)
465,067
355.964
290? .911
26t 3902
227,576

v . I - t. c.

465.867
355.964
298.911

227 76

20,
20.
16.
20.

rwil
tiil] F
000 12
000 12
000 . A
000 1
000 10'

10$'
307

394
911?

Tni Lia i
14.000
10,000
10,000

. 000
10.000

PEAK RESULTS

Penk Cgnt rod '
.n- Obs,. ff .

6 266
5.726 5.749 0.007

5,499 5.401 0.018
5.400 5.401 -0,001

5.317
5,.143 5,146 -0,007
5.144 5.146 -0,002

F w ii m
0.06
0,06
0107

0.01
0105

Cc u I'j t.
Rft-t c/111

0,18
39,79

2.47

0.16
0,96

A t. i vi t
d/ uCi ./e:

0.09 0.401F-06
199.14 0.97E-01
16-.F6 0.759E-05

0,502F-05
0,79 0.3 5E-04
T.77 0.217F-05

0,213E.05

D F T ECTO R
Eneerrii(MrV) -4.076

EnC rJdu ranrst (fc:
Eff iCiIcw 4

CAL Ir4RATION
I (0,0047)rChinnel
): 4.076 TO 6.492

0.2039 CPm/DPm

TOTAl. COUNT DATA'

It
Rtnw u)(Gtrum
.9) al v o t h r-f

romrrositcr fit
Res idi'ual

TotnY0
21663.
21663,
21787.
-- 124.

0
0
wr
4

An.- I v. . d

100,000
100,000
100,57

-.0,574

TIM

A 1. P I A E H ET r: Y
Rfev. I .I (

PATA rDUCTION RFPORT

9AMPLE
F- 930 Er ,CaMnrt16 Pu
Fil Tr' *D272,zPC

Courtid ort 2/11 /90 R-1
nlector,/Gtoumt.ru n~uul'cr

Count t i 'E-' 30000

PEAK AHALY ? I !

IT'
*1

2

A-j

P k
Tniti 21

10.7
2103.8

A4 .2
98
7 2

hei Aht
Fn r1-1 1

10.9
2137, 1

86.7
9,,9

54.2

1

7

Fi n:1
17,931

6 ,04 5
3.022

'.98

.1 'ot os'c(

P .21
Pu 2 :! 0
0 rm2 '1

AEo
Frvi (-t.
0.0042
0. 91:r2
0 056

0,.0037
0.0221Pu 239

Pj24O0

372
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1. L.E3EC4D R6W , , . MODrEII PEA' rs Krs I s 2s ETC

.7

3

I,

.7

-I
, hi * hIt,~*b~* * iii***h* bt~

",.*iiiiibi *.**'.

I,
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I
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A Et N E R A L A L P H A . F 1 E R S Y
Rev, 1.10

DATA RrpurTrO RrPORT

SAMPLE
F-949 !EGCOMPtII PU
Fit TD: 03954.9PC

A N A L Y T S

on? 2/11/90 i?11l 0
r/tenret.ru numbCr! 3/ 1
ti 130000. Sec

PEAK ANALYSTS

Pe ak
ID

cna
.7

A

Preik
Wniti

10.4
1890.2

5, 1
50.6

149. t

he itfht
Final

10.0
1?10.1

87.0
52.5

L51.5

Tit.i a)
471 .543
35?. 114

01 .260
264.610
229.417

center
eia

471 543
359. 114
301 .260
264.610
229 .417

Ii
20.
20.
20.
20.
20.

FWHM I
ti] rinni
000 13,M02
000 13.419
000 13,.453
000 0.1M'
000 10.61-

PEAK RESUL'n

Peak Centroid
Expo Obs. liff.

S6. 2W1-
5.756 5.744 oOi2e
5.430 5,466 --0.036
5.400 5.466 0.011

5.290
5.121

FW
0.
0.
0,

RM
06
06
06

Count
Rate c/oa

.0.19
75.06
2.51

0.04
0,05

1.29
2.49

At.i vi tu
d/m uCi/ea
0,96 0.4101-06

1U1.69 .0.O1fE-0
17.54 0.790E-05

0. 597E--9
6.41 0,209E-05

12.l 0.556r--05

nFTECTOR CALIBRATION
Eneruu(NEV) " 4.020 + (0.0040)tChnnnel

EnerSu runae (MIV)i 4.020 TO 6.477
Eff~loLncu - 0.2014 CPN/DPN

TOTAL COUNT DATA:

Ittem
Rnw .p-ectrum
Smoothed
CoMP0o5iite fit
Ret I4uuln

Total
21109,0
21107.7
21170.5

-62. 9

r Rerovorts
100,000

99,991
100,291

--,298

Anal vted but ............--------

PM

375

Coanted
petgtt.o
Count t

Ins
10.
10.
'0.
10.
10,

Tau
tial
000
000
000
000
000

Peak
ID
1
I

.7

1tt. OPI

Pu2%6
Th22

*Am24.t

AEA
Fract..
0.0045
0 046?
0.0593

0,0305
0.0588

I I . . '. :



for (w .ut *A SI P-ru) 5S
1

171
11
1 

31

Al

ci

21
"1

:!nl

121
131

141

771

161
171
181
191

21
22 1

241
21

fle, I

2'1

'71
291

701

-Al I

311

341
'91
361

i371

391

01
261

.1 

191.
911

0,

0,

4

050.

0,

7,

04.

.1.

1.
1.
1.
6.
0.

7.4

4,
1.7

80

. *

21.

.9,
44.

1.

7 ,
15,

- , 

4.,

4,

-1,

0-
0,
.,
0.
6.
0,
1,
0.

'1.1

O.0,

1,

0 1

7,
0.,
0.

.06

4,

6.
59.
69.

5.
213.
46.
11.
24.,
.7,.

39,
10,

4.,

t 33.
725,
1)17,
.23.,

0,

0,
0,
0.
0,

50.
0,

0.
0,

31.

0,

1, . 4

2 ,
0.
0.

1.

70.
50,

7.
6,.

31.
12,.
19.
29.
46,

*, S

.4,
19.

223.,
056.

05.
0t.

0.

1.

0,

0.
1.0,

2.

4,

0,

9.
1,

37,

0,

2,

4.
0.

0,.

0.
a.,

3.,

a,
1,.

17,
507.
4,.
6.

30.

93.
46,

.

-- ,

0.
0,

0.

1

0,

6.
3B.

0.

0.

1,
4,

0,

0,

0.

4

1,
19,

27.
. ,

30,
1,

4,

19.

2?,

36,

0.

F,

0,
1.

25,

1.
0.
1.

0,
2,
0,

1.
0,

24.,

1.
2,

05,

07,
09,
F,

4.

-4,

31,

:s i

376

1,

2,

0.7
l.

91

0,

1,

41.

50.

106.
2:

0.

5 6.

1,.

5.

. ,

0.,
0.

326,

300

20.
0,

41.

1069,
234,

F'

1,
F,

3.

0.

.33,
79.

17
15,
26.

30,

s

7,

53

6.
66,
62
06.
59.

4

1.

0,

1.

96,
6,

14,
26 o
25.

21

4

0n,

717,
08.

99.

0.

0,

41
06

10

29;
24.

9.

17,
14

0.1 .
1.

70
1149,
91.

75,

0,

7,

0.
41

1.

. P i P:)tl P1.111p SP! SD3954 ,SPC
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0 E N F .I A I. A L P H. A r N F R C Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
F950 SlFC/COMP/t12 PU,
File 101 GD3946.SPC

Counted an? 2/ 9/90 P 0? 0
Detect-nr/Crometru nuIabor? 3/ 1
ComWit tLiaCe' 30000. Sec

PEAK ANALYSIS

Peak center
Initial Final

357.040 357.340
300.354 300.354
262.412 262.412
223.100 228,1031
150.400 150,480
126.257 126.257

FWHM
Initial Final

-24.000 14.662
24.000 12.967
12.000 5.250
24.000 13.601
80.000 2.000
0.000 0.302

PEAK REI.JLTS

Pe;* Centroid
Expo obn. liff. FWHM
5.756 5.73P 0.010 0.07
5.430 5.462 -0,032 0.06
5.480 5,462 0.011

5.279 0,03
F1 115 .. .0,07
, 742. 0.01

4.640 4.626 0.014 0.00

Count
Rate c/m

37.39
5.40

0v78
43.06

0.02

d/m
191.98
ZS.29

3.85
213 81

.1.59
1.05

Artivitu
uCi/ea

0 . 865C-04
0o172E-04
0, 130E-01
0.172C-0
0. 967E-04
o. 71tc-a
0 . 835C-0

DETECTOR CAL.IBRATION
Enarau(NV) - 4.020 + (0.0040)jChannel
:Eniriu Yanle (MnV): 4.020 TO 6.477

Efficiuncu 0,2014 CPH/DPH

TOTAL COUNT DATA:

Item
RDw npectrum
Smoothed
Compnit
Reu Idu Is

Total
43612,0
43611.1
43772.9
-161.8

fit

7 Recoverw
100,000
99,998

100.369
--0.,371

Analuznd bu
VR

378

1~

ID

3

5
6

Pe, a
InitI a]
1946.0,
'45.9
321.6

2343.9
5.2
1,6

Icti aht
Final

1950.5
249.9
69.1

2333.2
8.2
0.9

Peak
ID
1.

Ini
12.
12,

6.
12.
40.

4,

Tau
tia,
000
000
000
000
000
000

Final
3.261
4,179
6.220
8.431
0,200
0. 057

Isiotope
Pu236
Th22fl
Am241

ArA
rract.
0 4328
0.0625

0
0
0
0Ni-237

.0009

.4919
* 0037
.0003



Rnw Dnt.n fu.r A!rA S.P

*11
21

31
41
5i
61

81I? I9,
101
111
121
17.1
141
151
161
171
101

-511

211

221241
f251

261

271

291
301
3,1

-_331

341

'361
-371

381
391
401

421
4A1

451
462
472

.491
5131

0.

1.
.1

0.0.

(16

*1

a,
23,
1,
3.
0.6.4.

12,
6,

24,
6.

169.
902,
017-

3,
.7.

12,.
30.
06.

- 12%,
12,

24,
-169.

04

0.
0,

0,
0,

-

110'
02~

3'
H

141

S

1:2

- 91

2:
91'1

* .

0.

0.
4.
0.

4

0.7

2*

0.
0,

9-,

3.
4. -

4.

4,

1. 2
6. 22
9, 11%
?. 7(V

6.2

6. 4

1, . o

I,

K .29(
I .95:

1'

* C

Spgtg.t.rurn
IV itc . 0. 11

2 0.

7. 0. .

*1
- . .- 4-

0,. 1.
1*, 0,
1. 2.
7. .0.
0. 2.

6o 9.

0, 0,

1. 0.
7. 0.

4. 1.

7, 1,
4, 2,
44,
7. 5.

4., 334.
'I, 1198,

6. 9.
0. 26.
0, 22,

4,.

91

50
706

0,

. 30.

K 0,

0,
.1,

0,
1 .
3.,
4,.
1.

0,
1.

2 5

9,

43,
73 ,

0.
3.

.0

05,

1.

9'

0..

42,

0.

0.

I

STV :SD79 46.S
0

1
0
0
1
0
0

I
1

7
4
1
0
0
1

-7

47
473

12944
%0'1.

22,
20.
12.
44*

125.
57.

52,
409,
10 4,

0,

PC.

0, 7,
0. 0.

0, 2.

7.7

60,
0. 0.
0. 1.

21. 6.

1. 1.C

a. 0,

0. 3.

e . 10o

07, 11 ,

66. 72,
.62. 603,.

13.0

0, 145.
26. 11,

16, 36.
21. 26.
14. 15,
69.

121, 146,

- .

4, 4.
68. 104.

"10. 610.

0. 0,
00

0. 0.

. 0.

2, 4,.

0. 0.

0.

1.
0.
1.

.1,

1.

J..

0.

1.

4.

5.

1.
05.

12,

4.

3.

110
.76

02.
R.5

a'-

2 0,
73,

S.

A.

8.
1, .

92,

0.
0.
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1.

0.

0.

7.
1.36

041

60.
3.

14.

a,

21.

13.

29*

76.

136

44.
0.
01
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0.
0.

1,
29.
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Analytical Batch

LAB SEGMENT SERIAL #: F0917

INSTRUMENT Tennelec

PROCEDURE/REV LA-220-101
TECHNOLOGIST S. Lai

DATE 06-11-90

TEMPERATURE N/A
STARTING TIME 09:30

ENDING TIME 13:00
CHEMIST S. A. Catlow

DESCRIPTION LAB IDJ

1 Initial LMCS Check Std F0927

2 Reagent Blank F0928

3 Sample Composite 6 F0929

4 Duplicate Composite 6 F0930

6 Spike Composite 6 F0931

6 Final LMCS Check Std F0932

7

a

9

10

11

CUSTOMER ID:Core 6 Composite

Strontium 89/90 Analysis

Water Digestion

Detectors 10, 11 and 12.

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT. VOL. OF STD.

LMCS Check Std 18846 / 1 mL N/A

Spike 1846 / 1 mL F0929/ 1 mL N/A

SST-102 Rev. F 9/7/90 Interim

381



Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT Tennel ec
PROCEDURE/REV LA-220-101 / C-0
TECHNOLOGIST R. Hale

DATE 06-25-90
TEMPERATURE 24 C

STARTING TIME 09:00
ENDING TIME 12:45

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

I Initial LMCS Check Std F1053

2 Reagent Blank F1054

3 Sample Composite 6 F0929

4 Sample Composite 12 F1055

5 Duplicate Composite 12 F1056

6 Spike Composite 12 F1057

7 Final LMCS Check Std F1058

9

10

11

CUSTOMER ID:Core 6 Composite

Stronium 89/90 Analysis

Water Digestion

DESCRIPTION LAB ID
12

13

14

15

16

17

is

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD Br# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALICUOT VOL. & ALOT.VOL. OF STD.

LMCS Check Std 1846 /1.0 mL N/A

Spike 18B46 /1.0 mL F1055 / 1.0 ml N/A

SST-102 Rev. F 9/7/90 Interim

381.1



382

Single Shell Tank
Calibration Record

ANALYTE: Stronium
PROCEDURE: LQ-508-002 REVISION: A-2
INSTRUMENT: Detector #10 PROPERTY NUmBER: WA38316
TECHNOLOGIST: R. A. Jones PAYROLL NUMBER:

DATE: 5-21-89

CALIBRATION STANDARD ID: 48B16G; 48B16J; 48B16L

ANALYTE CONCENTRATION: 36760; 58980; 112700 cpm.
TYPE OF CALIBRATION: Efficiency

COMMENTS:

331-IUJ KeV. (Uraft) 9/q/90 interin



CALIBRATION SHEET FOR ALPHA/DETA SY5TEMS:

DETECTOR No. 10

RADIONUCLIDE: SrY-90
HALF LIFE: 10590
COUNT TIME:
CPM BKG:

5
22

USING PROCEDURE LQ-508-002

TIME ZERO DATE (HD):

DATE COUNTED (HD):

CALIBRATED BY: RA JONES

13977

16309

HD 0 = 09/25/44

STANDARD
ID

48B16T

48B16U

48B16TV

SIZE DATE

05/21/89

05/21/89

05/21/89

TIME COUNTS 0
0 DEG.

84795

107308

208878

COUNTS @
90 DEG.

84166

108714

200713

COUNTS @
180 DEG.

84768

109687

210979

COUNTS &
270 DEG.

83389

109090

211700

05/21/89

05/21/89

05/21/89

48B 166

48B116J

48B11L

2

Ci

C.

62088

102092

192834

62802

101782

198242

61690

101676

197051

5.

5J

5-

63053

101546

195835

383
.- - - 1



STANDARD
ID

48'1 ST

48B16U

48B16TV

AVERAGE,

STANDARD
ID

48B166

48B1SJ

48B16L

AVERAGE,

STANDARD
ID

36B40A6

36B40B6

3GB40C5

AVERAGE,

SIZE

1"'

j"b

I.

"=

2"

C. "

STD
VALUE

40910

54640'

104000

0.4694

STD
VALUE

36760

58980

112700

0. 4005

STDn
VALUE

C" I

a"

a"-

ERR

AVE
CPMI

16834

21718

41592

+/-- @95%

AVE
CPM

12460

2'o3 3

39176

+/- @95%

AVE
CPM

0

0

*--@95%

DECAY
CORR

1. 16

1. 16

1. 16

0.0171

DECAY
CORR

1. 16

1. 16

1. 16

0.0101

DECAY
CORR

1. iF,

1. 16

1. 16

ERR

DECAY CORR
CPM

19610

25299

48450

3.64 %

DECAY CORR
CPM

14514

23686

45636

2. 52 %

DECAY CORR
CPM

0

o

0

ERR %

EFFICIENCY

0. 4793

0. 4630

0. 4659

ON 05/21/89

EFFICIENCY

0. 3948

0. 4016

0. 4049

ON 05/21/89

EFFICIENCY

ERR

ERR

ERR

ON 05/21/89

-------------------------------------------------------------------------
NEW EFFS FOR DET lu SrY-9o It. 4C94 0. 4005

ERR
--------------------------------------------------------------------------

pr 0 c P- L Q - S-0 9 - 005- " C. (, Q, _Q , Q, q,
e- n A I 4p
Z r LA-*I-R- ' L4

10 yr 'loy "?-n C AA-d

384
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT Beckman
PROCEDURE/REV LA-438-101

TECHNOLOGIST S. A. Cervantes
DATE 02-08-90
TEMPERATURE 26 C
STARTING TIME 8:00; 2-02-90
ENDING TIME 16:30; 02-02-90
CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std F0927

2 Reagent Blank F0928

3 Sample Composite 6 F0929

4 Duplicate Composite 6 F0930

5 Spike Composite 6 F0931

6 Final LMCS Check Std F0932

7

9

10

11

CUSTOMER ID:Core 6 Composite

Technetium 99

Water Digestion

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. -OF STD.

LMCS Check Sd 148B39 /250 uL 20 mL

Spike Composite 5 148B39 /250 uL F0931/ 1 mL 20 mL

SST-102 Rev. F 9/7/90 Interim

386



Single Shell Tank
Calibration Record

ANALYTE: TC-99
PROCEDURE: LA-508-121 REVISION: A-0
INSTRUMENT: Beckman Liquid Scintillator PROPERTY NUMBER: WA77390
TECHNOLOGIST: R. A. Jones PAYROLL NUMBER: 65801
DATE: September 19, 1988

CALIBRATION STANDARD ID: Packard 6008502 #2
ANALYTE CONCENTRATION: See Attached Calibration Sheets.
TYPE OF CALIBRATION: Quench Curve

COMMENTS: Quench Curve

SST-103 Rev. Draft) 9/4/90 Interim

387
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POOR COPY RECEIVED
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT Beckman
PROCEDURE/REV LA-218-113/ A-1

TECHNOLOGIST M. Lavarias
DATE 04-02-90
TEMPERATURE 100 C
STARTING TIME 3-26-90
ENDING TIME 3-29-90
CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std F0927

2 Reagent Blank F0928

3 Sample Composite 6 F0929

4 Duplicate Composite 6 F0930

6 Spike Composite 6 F0931

6 Final LMCS Check Std F0932_

7 Initial LMCS Check Std F0951

8 Reagent Blank F0952

9 Sample Composite 8 F0953

10 Duplicate Composite B F0954

11 Spike Composite 8 F0955

CUSTOMER ID:Core 6 Composite

Tritium Analysis

Water Digestion

DESCRIPTION LAB ID

12 Final LMCS Check Std F0956

13 Initial LMCS Check Std F1053

14 Reagent Blank F1054

16 Sample Composite 12 F1055

16 Duplicate Composite 12 F1056

17 Spike Composite 12 F1057

18 Final LMCS Check Std F1058

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.
LMCS Check Std 140B44 /1.0 mL 20 mL

Spike 140B44/1.0 mL F0931 /1.0 mL 20 mL

SST-102 Rev. F 9/7/90 Interim

391
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SST-103 Rev. (Draft) 9/4/90 Interim

392

Single Shell Tank
Calibration Record

ANALYTE: H-3

PROCEDURE: LA-508-121 REVISION: A-0
INSTRUMENT: Liquid Scintillation Counter PROPERTY NUMBER: WA77390

TECHNOLOGIST: R. A. Jones PAYROLL NUMBER: 65801
DATE: September 20, 1988

CALIBRATION STANDARD 1D: Beckman

ANALYTE CONCENTRATION: (See Attached)

TYPE OF CALIBRATION:



PAGEF: 1

USER: 1 ID:H--3 TRITIUM PRESET TIME: 10.00
S-APLE REPEAT: 1 CYCLE REPEAT: 1 9CR:NS RE232
H[: - ADC:Y OCF:N RCM:Y 2 PHASE MONITOR:Y POST
RCM--TIME: 0.10 INT:999.95
CHANEL 1 --LL: 0 UL: 400 2SIGiA: 0.10 tKG SUB:

SINGLE LABEL DP
JNKNOWN ID:H-- TRITIUM
UNKNOWN NORM FACTOR IS01: 0 1.0000
I.NtVNOWN UNITS 1901:DPM
UNKNOJN HALF LIFE CORRECTION:N
INDIVIDUAL UNKNOWN NORM FACTORS:N
2TANDARD ID:PACKARD 6008501 054
HALF LIFE(DAYS) ICO1: 450Z.000
STANDARD DP I01: 260100.0

MON 19 SEP 1729

CHK:N VIAL:G VOLUME:1

0.00 BKG 291: 0.0

14:77

0 LER:

BNJI-M ON RELIATES: 1

SA CKG(, F UUNDF LiE NCHL CU[R VECS:YV

KArM PS CH CFM 2317 TIME EL TIME AVG HIl

.A *-- 1 1 28.10 11.93 10.00
CoU: 55. 55. 55

FShCI:SROUN-D DUENCH CURVES: CONSTANT

11.04 S5.o
C

CHANNEL I
DUENCH CURVE COEFFICIENTS

2B. 100 ' :Coo1o 0 i C:0.00000000 D:0.000000000 

BACKGROUND QUENCH CURVE CORRELATION

MEASURED
CPM.

28. 10

CALCULATED
CPM.

28.10

BACKGROUND QUENCH LIMITS
TOTAL QUENCH LIMITS

SAN POS CH CPM

LOW: 0. 000
LOW: 0. 000

HIGH: 1000.
HIGH: 1000.

2SIG% TIME EL TIME AVG HU RCM: 2P

A1 c **- . 1 149243.70 0.16
H4: -5. -5, -5

1901 %EFF CHI:t4.75

2 **- 4 1 142518.20 0.17
H: 13, 14. 13

1201 ZEFF CH1:62.25

97 *- 5 1 127749.40 0.18
ME: 43, 44, 43

fC:l XFFF CH1:'55.A0

10.00

10.00

22.72 -5.0

34.25 1.3

45.75 43.73

393

-0.61

o BKG

1

TABLE

FERCENT
DIFF.

0. 00

ERP

0.00

0.00

,74 =*-=

55. 0



SAM Pos CH

S5

**- 6 1 111143.00 0.1?
HW: 76, 76, 76

I901 %EPF CH1:46.54

**- 7 1 95707.30 0.20
H#: 105, 106, 105

IS01 %EFF CHI:41.62

S6 **- 8 1 77574.60 0.23
H#: 135, 136, 135

3I01 ZEFF CH1:33.88

67 **- 9 1 57990.70 0.26
H#: 173, 172, 174

IS01 ZEFF CH1:25.32

POWERFAIL RECOVERY

SB **-10 1 417a6.70 0.31
H#: 207, 207, 208

IS01 ZEFF CH1:19.24

99 **-11 1 34400.70 0.34
HO: 223, 220. 222
101 %EFF CH1: 15.02

310 **-12 1 23670.90 0.41
H#: 252, 253, 251

IS01 %EFF CHhl:1.c3

10.00

10.00

1a. 00

57.17 76.o

60.56 105.7

79.6B 105. 7

91.13 1770.

MON 19 SEP 1980

10.00

10.00

16:16

109.66 207.3

120.86 221.7

10.00 132.04 252.0

b

ISOTOPE 1 QUENCH STANDARDS

STANDARD

1

4
5
6
7
B
9
10

QUENCH LIMITS
PAFF: -

LOW: )0. (oo

394

0.00

0..00

0.00

0.00

0.01

0.o1

Hi R

-15. 00
13.33

76.00
105.3
175.3
173.0
207.3
221.7
252.0

%EFF
CH 1

64.75
62.25
55.80
4B. 54
41. 62
33.89
25. 32
18.24
15.02
10.37

29I% TIME EL TIME AVG HCPM RCMX% 2P FR.

',



PAGEt

USER: I ID:H-3 TRITIUM PRESET TIMEs 10.00 FRI 30 MAR 1990 18:27
SAMPLE REPEATc I CYCLE REPEAT, I SCRiN RS232aN
Ht 3 AQC:Y DCF;N RCMIY 2 PHASE MCNITOR:Y POST CHK:N VIALtS VOLUMEzL
RCM-TIME: 0.10 INT:999.95
CHANNEL -LL; 0 ULt 400 28BIMAu 0.10 BK SUB. 0.00 BKS 29113 0.00 LSR:

SINGLE LABEL DPM SET UP ON 19 SEP 198a 16:50

UNKNOWN ID:H-3 TRITIUM UNKNOWN REPLICATES: 1
UNKNOWN NORM FACTOR ISO130 1.00000
UNKNOWN UNITS ISOIsDPM
UNKNOWN HALF LIFE CORRECTION:N
INDIVIDUAL UNKNOWN NORM FACTDRS:N BACKGROUND QUENCH CURVESrY
STANDARD IDaPACKARD 6008501 *54 QUENCH LIMITS LOW0.000 HIGHs252.0
HALF LIFE(DAYS) I SOn 4503.000
STANDARD DPM Is1: 260100.0

SAM PUS CH CPM 291G% TIME EL TIME AVG H#

BI **- 1 1 15.40 16.12 10.00
Hits 78, 79, 79

BACKGROUND QUENCH CURVES, CONSTANT

10.99 78.7

CHANNEL I
QUENCH CURVE COEFFICIENTS
A: 15.40000 D:0.00000000 C; 0. 00000000 0:0.00000000000

BACKGROUND QUENCH CURVE CORRELATION TABLE

MEASURED
CPM.

7-8.7

CALCULATED
CPM.

15.40

PERCENT
DIFF.

0.00

BACKGROUND QUENCH LIMITS
TOTAL QUENCH LIMITS

SAM PUS CH

LOW:0.000 HIGH:1000.
LOW:0.O00 HIGH.252.0

CPM 2SIG% TIME EL TIME AVG Ht

I **- 3 1 782.70 2.26
H#r 80, a1, 81
IO1 7EFF CH1,47.49

2 **- 4 1 14.40 16.67
H#: 75, 76, 76

ISO1 XEFF CHI:42.62

10.00

10.00

22.37 80.7

Is11 DPM C1A15.560

33.50 75.7

Is51 DPM :0.000000

- -I

RCM% 2P

0.42

ERR

Ht

I

FLAB

RCM% 2P

0.05

ERR

0.69

395



SAM POS CH CPM 2STGX TIME EL TIME AVG H#

6 **- 6 1 17.20 15.25
H#r 79, Go, 80

1001 ) EFF CH1:47.72

17 **- 7 1 39.30 10.09
H#: 79, 79, 80

SHY: XEFF CH1:47.S'

18 *#- 8 1 41.60 9.61
M 7, 76, 76

0 ISC1 XEFF CH1:4R.62

19 **- 9 1 41.00 9.08
(i HRt 79, s0, 79

ISO1 %EFF CH1:47.80

20 *1-1) 1 369.10 3.30
H#: e1, a1, a1

Ip6  S01 %EFF CH1u47.42

21 **-11 1 755.00 2.30
Hits 7e, 90, 90

Poe1 XEFF CH1.47.80

10.00 189.53 79.7

Iso'

10.00 200.66 79.3

Is01

10.00 211.90 75,7

I 501

10.00 222.94 79.3

10.00 234.08 21.0

ISO'

10.00 245.21 79.3

I501

DPM

DPM

DFM

DPM

DPM

DPM

RCM4 2P

0.25

.3.772055

0.49

:50.00574

0.35

:53. 29141

0.25

153.56292

0.20

,743.2165

0.04

a1 !547.466
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CPM 2816% TIME EL TIME AVG H#

3 *.- Z 1 35.30 10.64
H# 00, 79, 80
IS1 XEFF CHI:47.72

4 **- 6 1 33.40 10.94
HN. 0o, 60, 20

fA0ISO1 7EFF CHI.47.65

5 **- 7 1 33.00 11.Ot
H: 79, 79, 79

1501 %EFF CH1:47.27

6 **- 8 1 414.70
H# 81, 22, 91

O 1901 XEFF CHI;47.34

7 **- 9 1

I.t1

750.10 2.31
Ho: 79, 79, 80rqP- Iso1 7EFF CH±:47.20

8 **-in 1 759.20 2.30
H#: 79, 79, 79

ISOt XEFF CHI:47.87

9 **-Il 1 14.60 16.55
H*: 76, 79, 79

j3j6 101 XEFF C1:47.95

10 **-12 1 16.40 15.62
H# 79, 79, 79

ISO1 XEFF CH1:47.87

11 **- 1 1 13.70 17.09
Hi 79, 20, 80

1601 XEFF CH1,47.72

12 **- 2 1 19.40 14.36
H#: 79, 79, 79014 ISO1 XEFF CHI&47.87

13 **- 3 1 416.90 3.09
H#: 62, 23, 83

IS11 XEFF CH1:47.04

14 **- 4 1 770.20 2.20
H#: 79, 80, 80
IS1 %EFF C11:47.72

*.- 5 1 777.90 2.27
H*: 79, 80, 80

1601 %EFF CH1147.72

10.00

10.00

10.00

10.00

10.00

10.00

44.62 79.7

RCMZ 2P

0.24

IS01 DPM :41.70151

55,77 20.0 0.37

IS11 DPM :37.77954

66.U7 79.0 0.26

I601 DPM :36.76596

72.00 81.3 0.27

1E01 DPM :B43.4232

89.17 79.3 0.09

ISO1 DPM :1537.190

100.30 79.0 0.05

101 DPM :1553.780

10.00 111.45 78.7 0.36

ISD1 DP :0.000000

10.00 122.59 79.0 0.20

[801 DPM :2.008997

10.00

10.00

10.00

133.79 79.7 0.39

Is15 DPM, :0.000000

144.93 79.0 0.98

Iso1 DPM :2.355989

156.08 82.7 0.20

1601 DPM :857.7924

10.00 167.21 79.7 0.04

ISO1 DPM m1581.740

10.00 178.37 79.7

IS1 DPM

0.05

:1597.885

SAM POS CH

PAGE: 2
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT Perkin - Elmer

PROCEDURE/REV LA-355-131/A-2
TECHNOLOGIST J. A. Hopkins

DATE 3-16-90

TEMPERATURE 70 C
STARTING TIME 09:00

ENDING TIME 10:00

CHEMIST R. K. Fuller

DESCRIPTION LAB ID

I Initial LMCS Check Std F0927

2 Reagent Blank F0928

3 Sample Composite 6 F0929

4 Duplicate Composite 6 F0930

5 Spike Composite 6 F0931

6 Final LMCS Check Std F0932

7

8

9

10

11

CUSTOMER ID:Core 6 Composite

Arsenic Analysis by Atomic
Absorption

Water Digestion

Manual Cold Vapor Technique

DESCRIPTION LAB ID
12

13

14

15

16

17

1I

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT.VOL. OF STD.

LMCS Check Std 58C1 I BR/35 ut 35 mL

Spike 58C11BR/35 uL F0931/1 mL 35 mL

SST-102 Rev. F 9/7/90 Interim

398
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Single Shell Tank
Calibration Record

ANALYTE: As

PROCEDURE: LA-355-131 REVISION: A-2
INSTRUMENT: Perkin - Elmer AA PROPERTY NUMBER: WA77479
TECHNOLOGIST: J. A. Hopkins PAYROLL NUMBER: 6A543
DATE: 03-16-90

CALIBRATION STANDARD ID: 38C9-B
ANALYTE CONCENTRATION: 1.00 ppm

TYPE OF CALIBRATION: Linear Regression

Instrument Reading
Dilution Concentration Unit=

0 0 2
25 uL 25 ng 30
50 uL 50 ng 54.5
75 uL 75 ng 80

COMMENTS:

SST-103 Rev.(Draft) 9/4/90 Int.,i
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Analytical Batch

LAB SEGMENT SERIAL #: F0917

INSTRUMENT Perkin-Elmer AA
PROCEDURE/REV LA-365-102/A-2
TECHNOLOGIST J. Hopkins

DATE 03-09-90
TEMPERATURE 70 F
STARTING TIME 13:00

ENDING TIME 14:00
CHEMIST R. K. Fuller

DESCRIPTION LAB ID
1 Initial LMCS Check Std F0927

2 Reagent Blank F0928

3 Sample Composite 6 F0929

4 Duplicate Composite 6 F0930

5 Spike Composite 6 F0931

6 Final LMCS Check Std F0932

7

8

9

10

11

CUSTOMER ID:Core 6 Composite

Mercur Analysis by Atomic
Absorption

Manual Cold Vapor Technique

Water Digestion

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

PRIMARY BoOK # SECOND BOOK # THIRD BK# FINAL VOL.STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.

LMCS Check Std 58C1IBQ/25 ut 25 mL
Spike 58C1 1B0/25 uL F0931/1.5 mL 25 mL

SST-102 Rev. F 917190 Interim

400



Single Shell Tank
Calibration Record

ANALYTE: HG
PROCEDURE: LA-325-102 REVISION: A-1
INSTRUMENT: Perkin - Elmer -PROPERTY NUMBER: WA77479

TECHNOLOGIST: J. A. Hopkins PAYROLL NUMBER: 6A543
DATE: 3-09-90

CALIBRATION STANDARD ID: 102C3W
ANALYTE CONCENTRATION: 100 ppm

TYPE OF CALIBRATION: Linear Regression

Instrument Reading
Dilution Concentration Units-

0 0 6
10 uL 10 mg 36

20 uL 20 mg 72

40 uL 40 mg 146

COMMENTS:

SST-103 Rev. (Draft) 914/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT Perkin - Elmer

PROCEDURE/REV LA-365-131/A-3
TECHNOLOGIST S. Reil
DATE 04-04-90
TEMPERATURE 70 F
STARTING TIME 14:10
ENDING TIME 14:45
CHEMIST R. K. Fuller

DESCRIPTION LAB ID
1 Initial LMCS Check Std F0927

2 Reagent Blank F0928

3 Sample Composite 6 F0929

4 Duplicate Composite 6 F0930

5 Spike Composite 6 F0931

6 Final LMCS Check Std F0932

7

B

9

10

11

CUSTOMER ID:Core 6 Composite

Selenium Analysis

Water Digestion

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.

LMCS Check Std 58C1 1U/35 uL 35 mL

Spike Composite 5 58C? 1 BU/35 uL F0931/1 mL 35 mL

SST-102 Rev. F 9/7/90 interim
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Single Shell Tank
Calibration Record

ANALYTE: Se
PROCEDURE: LA-365-131 REvysION: A-3
INSTRUMENT: Perkin - Elmer AA PROPERTY NUMBER: WA77479

TECHNOLOGIST: S. Riel PAYROLL NUMBER: 6C280
DATE: April 4, 1990

CALIBRATION STANDARD ID: 102C37

ANALYTE CONCENTRATION: 1001 ppm
TYPE OF CALIBRATION: Linear Regression

Instrument Reading
Dilution Concentration Units= millimeters

0 0 5.0
25 uL 25 ng 41.0
50 uL 50 ng 71.0
75 uL 75 ng 110.0

COMMENTS:

4 3 1-10 Kev. kuraft) 9/4/90 inerm

403
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT WB39939

PROCEDURE/REV LA-505-151/A-0
TECHNOLOGIST J. A. White
DATE July 9, 1990

TEMPERATURE N/A
STARTING TIME 13:02

ENDING TIME 15:08
CHEMIST S. A. Jones

DESCRIPTION LAB ID

1 LMCS Check Std N/A

2 Reageant Blank F0904

3 Sample Composite 5 F0905

4 Duplicate Composite 5 F0906

5 Spike Composite 5 F0907

6 Sample Composite 6 F0929

7 Duplicate Composite 6 F0930

8 Sample Composite 7 F0983

9 Duplicate Composite 7 F0984

10 Sample Composite 15 F1031

11 Duplicate Composite 15 Fl032

CUSTOMER IDICore 6 Composite

Core 6 Composite

Water Digestion

Second ICP batch ran this date.

DESCRIPTION LAB ID
12 Sample Composite 12 F1055

13 Duplicate Composite 12 F1056

14 LIMCS Check Std N/A

15

16

17

IA

19

20

21

22

PRIMARY BOOK # SECOND BOOx # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT.VOL. OF STD.

LMCS Check Std 78C11T / 1.0 mL B7B38B /1.0 mL 77C11R /l.0mL 1.0 mL

Spike 78C11T/ 1.0 mL 87B3BB/1.0 mt 77C11R /1.OmL

Spike (Continued) F09071 .5 mL 13.5 mL

SST-102 Rev. F 9/7/90 Interim

'1
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ICP Results RAW ICP DATA SUMMARY

Date Analyzed:
Procedure:

Analyst:
Digestion
Procedure:

JULY 9, 1990

LA-505-151/A-0
J. A. WHITE

Acid Digestion
LA-505-159/A-0

Reagent Blank

Core 6 Composite

Duplicate of Core 6 Composite

Spike of Core 5 Composite F905

Acid
Standard Digestion
Recovery Standard

Recovery
Reagent

Blank

% ppM

At uinum
Antimony

Arsenic
Barium
Bcryllium
8ismuth
S Boron
Cidmium
Calci um
Cerimum
Chromium

Cobalt
Crpper
Europium
Iron
Lanthanum

Lead
Lithium
Magnesium
Manganese

Mercury
Matlybdenum

Neodymium

Nickel
Phosphorous
Potassium
S ;marium
Selenium
Silicon
SiLvcr
Sodium
Strontium
Sulfur
Tantalum
Thalliem
Thorim
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

101.94%
103.10%
217.12%
108.49%
107.33%
108.88%
103.83%
102.99%
104.32%
96.87%
90.82%

104.45%
104.12%
96.18%

106.43%
93.88%

102.18%
102.50%
107.64%
103.54%
104.05%
98.32%
95.33%

102.34%
111.86%
104.45%
99.10%
99.48%
89.64%

103.78%
101.90%
104.58%
101.58%
96.99%
99.91%

103.93%
102.44%
101.96%
72.75%

101.61%
99.65%

103.98%
96.87%

not
analyzed

# NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

# NA
NA
NA
NA

# NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

# NA

NA
NA
NA
NA

0.62 LT
-0.25 LT

0.26 LT
0.04 L T
0.01 LT
0.27 LT
2.40
0.02 LT
1.04
1.06 LT
0.03 LT

-0.31 LT
0.08 LT
0.02 LT
0.22 LT
0.06 LT
0.40 LT
0.06 LT
0.45
0.01 LT
0.77
0.03 LT

-0.21 LT
-0.01 LT
-0.27 L T
2.24 LT
1.56 LT
0.30 LT
3.00
0.08 LT
4.10
0.02 LT
0.05 LT
0.09 LT
1.51
0.77
0.06 LT
0.03 LT
0.03 L T
6.47 LT
0.01 LT
0.21
0.16 LT

21.00Dilution
Factor

405

Sample
Sample Duplicate

ug/g

383.95
48.90 LT
15.27 LT
3.69 LT
0.60 LT
4.19 LT

289.22
1.10 LT

300.40
66.77 LT

379.24
-15.27 LT

9.38 LT
0.60 LT

47.01
-7.98 LT
52.59 LT
3.39 LT

622.75
2.00 LT

41.42
4.09 LT

-86.73 L T
0.20 LT

23692.61
316.37 LT

94.81 LT
135.53 LT

1718.86
4.29 LT

102854.29

1.40 L I
411.28

9.58 L T
-21.06 LT
63.87
15.47 LT
3.89 LT

63.17 LT
395.01 LT

-3.69 LT
26.15
12.48 LT

21.00

LT: Less Than
NC: Not Calibrated

NOT CALC: Not Calculated
# Instrument Standards Outside

Acid
Digestion

Spike Standard
Recovery Recovery

x xug/g

2694.93
-32.54 LT

9.95 LT
3.98 LT
0.30 LT

-31.54 LT
389.25

-0.40 LT
83.68

-28.26 LT
297.81
-15.22 LT

13.83 LT
-1.59 LT

103.28
-3.98 LT
26.27 LT
-0.40 LT

2121.69
2.49 LT

38.21
-1.19 LT

-154.63 L T
5.47 LT

19728.36
143.38 LT
-50.15 LT
116.12 LT

2144.18
-4.28 LT

78376.12
0.40 LT

421.39
-15.42 L T
684.28
-46.67 LT

21.89 LT
3.08 LT

36.92 LT
-477.31 LT

-1.59 LT
48.96
-0.20 LT

125.25%
102.82%
109.67%
108.73%
108.07".
110.20%
103.11%
101.38%
103.30%
92.94%
90.91%
99.33%

106.09%
95.07%

106.52%
93.61%

104.70%
100.77%
124.83%
101.90%
100.76%
99.61%
85.46%

101.03%
NOT CALC.

100.02%
90.31%
110.85%
67.11%
101.89%

NOT CALC.
102.87%
94.22%
97.02%
129.31%
103.61%
104.85%
102.98%
74.30%
110.00%
101.98%
103.43%
97.83%

21.00

Control limits

F904
F929
F930
F907

Standard
Recovery

102.50%
103.33%
218.18%
106.68%
106.33%
128.00%
103.08%
103.17%
102.78%
99.00%
90.53%

104.74%
102.75%
96.20%

106.33%
98.40%

121.40%
101.12%
107.44%
102.93%
104.93%
98.41%
93.97%

102.75%
114.28%
106.83%

0.00%
100.23%
90.05%
107.60%
101.79%
103.14%
102.49%
97.63%
99.80%
113.48%
102.92%

101.79%
73.05%
0.00%

98.23%
103.54%
96.70%

Not
Analyzed

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

#t

#
#



ICP Results

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

RAW ICP DATA

JULY 9, 1990
LA-505-151/A-0

J. A. WHITE
Acid Digestion
LA-505-159/A-0

Starting
LMCS

Instrument
Standard

ppm

Standard
Recovery

Reagent Blank
Core 6 Composite

Duplicate of Core 6 Composite
Spike of Core 5 Composite F905

LMCS
Acid

Digestion
Standard

ppm

Acid
Digestion
Standard
Recovery

Reagent
Stank

SST-1 SST-2 SST-3

Aluminum
Antimony
Arsenic
Barium
BerylLium
Bismuth
Boron
Cadmiu
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
I ron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thai Iium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconi um

Dilution
Factor

10.31

10.85

10.38
10.30
10.43
9.69
9.08

10.45
10.41

10.64

10.25
10.76
10.35

9.53
10.23

10.45

10.19
10.46

5.12

10.40

1.00

5.44

4.81

4.69
5.11

4.96

5.19

25.98

25.40

1.00

10.19 101.94%
103.10%

21.71 217.12%
108.49%

4.29 107.33%
108.88%
103.83%
102.99%
104.32%
96.87%
90.82%

104.45%
104.12%
96.18%

106.43%
93.88%

102.18%
102.50%
107.64%
103.54%

10.41 104.05%
9.83 98.32%

95.33%
102.34%

11.19 111.86%
104.45%
99.10%

19.90 99.48%
8.96 89.64%

103.78%
101.90%
104.58%

20.32 101.58%
9.70 96.99%

19.98 99.91%
103.93%
102.44%

10.20 101.96%
7.28 72.75%

101.61%
3.99 99.65%

103.98%
9.69 96.87%

1.00

406
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Page 1 of 4

F904
F929
F930
F907

Digestion
Weight
Volume
Sample

Dilution
Three

ppm

#

not
analyzed

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

#N

0.62 LT
-0.25 LT
0.26 LT
0.04 LT
0.01 LT
0.27 LT
2.40
0.02 LT
1.04
1.06 LT
0.03 LT

-0.31 LT
0.08 LT
0.02 LT
0.22 LT
0.06 LT
0.40 LT
0.06 LT
0.45
0.01 LT
0.77
0.03 LT

-0.21 LT
-0.01 LT
-0.27 LT
2.24 LT
1.56 LT
0.30 LT
3.00
0.08 LT
4.10
0.02 LT
0.05 LT
0.09 LT
1.51
0.77
0.06 LT
0.03 LT
0.03 LT
6.47 LT
0.01 LT
0.21
0.16 LT

#

#

21.00 1.00



ICP Results RAW ICP DATA
Page 2 of 4

0.01002 g/mi.
1.00 g

100.00 mL
Sample sample

DiLution
Two

ppm

Aluminuml
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum

Lead

Lithium
Magnesium
Manganese
Mercury

Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Seleni um
Silicon
Silver
Sodiu m
Strontium
Sulfur
Tantalum
Thall ium
Thorimus
Tin
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium

Dilution
One
ppm

38.32
0.49 LT
0.15 LT
0.04 LT
0.01 LT
0.04 LT
2.90
0.01 LT
3.01
0.67 LT
3.80

-0.15 LT
0.09 LT
0.01 LT
0.47

-0.08 LT
0.53 LT
0.03 LT
6.24
0.02 LT
0.42
0.04 LT

-0.87 LT
0.00 LT

237.40
3.17 LT
0.95 LT
1.36 LT

17.22
0.04 LT

1030.60
0.01 LT
4.12
0.10 LT

-0.21 LT
0.64
0.16 LT
0.04 LT
0.63 LT
3.96 LT

-0.04 LT
0.26
0.13 LT

Digestion
Weight
Volume
sample

Duplicate
Dilution

Three

ppm

0.01005 g/mL
1.01 9

100.00 mL
Sample Sample

Duplicate Duplicate
Dilution Dilution

Two One

PPM Ppm

27.08
-0.33 LT
0.10 LT
0.04 LT
0.00 LT

-0.32 LT
3.91
0.00 LT
0.84

-0.28 LT
2.99

-0.15 LT
0.14 LT

-0.02 LT
1.04

-0.04 LT
0.26 LT
0.00 LT

21.32
0.03 LT
0.38

-0.01 LT
-1.55 LT
0.06 LT

198.27
1.44 LT

-0.50 LT
1.17 LT

21.55
-0.04 LT

787.68
0.00 LT
4.24

-0.16 LT
6.88

-0.47 LT
0.22 LT
0.03 LT
0.37 LT

-4.80 LT
-0.02 LT
0.49
0.00 LT

Digestion
Weight
Volume

Spike of
Sample

Dilution
Three

PPM

0.01006 g/mL.
1.01 g

100.00 mL
Spike of Spike of

Sample Sample
Dilution Dilution

Two One
ppn ppm

68.62
21.74
44.04
21.80
8.65

11.76
27.33
20.29
21.29
20.00
26.30
19.71
21.34
9.54

21.60
9.55
11.69
20.22
25.89
20.40
20.82
20.01
17.80
20.30

193.09
24.50
10.98
46.91
64.49
10.29

1217.16
20.60
55.81
19.68
51.13
53.08
10.69
20.69
16.26
66.46

8.17
20.88
19.82

1.00 21.00 1.00 1.00 21.00 1.00 1.00 27.00Dilution
Factor
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ICP Results

Spike Standard
Recovery LMCS

Acid
Digestion

% cM

RAW ICP DATA

Acid
Digestion
Standard
Recovery

SST-1 SST-2

Aluminum
Antimony
Arsenic
Barium
Beryl L ium
Bismuth
Boron
Cadnium
Calcium
Cerium
Chromimn
Cobalt

Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel

Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodi um
Stront iu
Sulfur
Tantalum
Thalkim
Thorium
Tin
Titan ium
Tungsten
Uranium
Vanadium
Zinc
Zirconi m

125.25%
102.82%
109.67%
108.73%
108.07%
110.20%
103.11%
101.38%
103.30%
92.94%
90.91%
99.33%

106.09%
95.07%

106.52%
93.61%

104.70%
100.77%
124.83%
101.90%
100.76%
99.61%
85.46%

101.03%
NOT CALC.

100.02%
90.31%

110.85%
67.11%

101.89%
NOT CALC.

102.87%
94.22%
97.02%

129.31%
103.61%
104.85%
102.98%
74.30%

110.00%
101.98%
103.43%
97.83%

Not
Analyzed

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Dilution
Factor

10.33

10.67

10.31
10.32
10.28
9.90
9.05

10.47
10.28

10.63

10.11
10.74
10.29

9.40
10.28

10.68

10.18
10.31

5.15

10.35

1.00

6.40

4.81

4.92
6.07

5.38

28.37

1.00

Ending
LMCS

Standard
ppn

Standard
Recovery

I

SST-3

10.25 102.50%
103.33%

21.82 218.18%
106.68%

4.25 106.33%
128.00%
103.08%
103.17%
102.78%
99.00%
90.53%

104.74%
102.75%
96.20%

106.33%
98.40%

121.40%
101.12%
107.44%
102.93%

10.49 104.93%
9.84 98.41%

93.97%
102.75%

11.43 114.28%
106.83%

0.00%
20.05 100.23%
9.01 90.05%

107.60%
101.79%
103.14%

20.50 102.49%
9.76 97.63%

19.96 99.80%
113.48%
102.92%

10.18 101.79%
7.31 73.05%

0.00%
3.93 98.23%

103.54%
9.67 96.70%

1.00
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Spike
Standard

LMCS

#a

#

added

10.00
10.00
20.00
10.00
4.00
5.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
5.00

10.00
5.00
5.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
5.00

20.00
10.00
5.00

10.00
10.00
20.00
10.00
20.00
25.00
5.00

10.00
10.00
25.00
4.00

10.00
10.00

N

a

U
N

11, . - .'j-



ICP Results RAW ICP DATA
Page 4 of 4

ACID ACID
DIGESTION DIGEST.

Spike LMCS LMCS LHCS LMCS
Standard Standards Standard STANDARD

ID Values IDs VALUES IDs
Book Book Book

# ppm # ppm #
78C11T SST-1 SST-2 SST-3 78C11T in Not
87838B 87B388 Sample Analyzed
77C11R 77C1IR

Aluminum 10.00 100.00
Antimony 10.00
Arsenic 10.00
Barium 10.00 100.00
Berylium 4.00
Bismuth 5.00 100.00
Boron 10.00 100.00
Cadmium 10.00 100.00
Calcium 10.00 100.00
Ceritm 10.00 100.00
Chromium 10.00 100.90
Cobalt 10.00 100.00
Copper 10.00 100.00
Europium 5.00
Iron 10.00 100.00
Lanthanum 5.00 100.00
Lead 5.00 100.00
Lithium 10.00 100.00

- Magnesium 10.00 100.00
Manganese 10.00 100.00

- Mercury 10.00
Molybdenum 10.00 99.80
Neodymiium 10.00 100.00
Nickel 10.00 100.00
Phosphorous 10.00 100.00
Potassi m 10.00 100.00
Samarium 5.00
Selenium 20.00
Silicon 10.00 100.00
Silver 5.00
Sodium 10.00 100.00
Strontium 10.00 100.00
Sulfur 20.00
Tantalum 10.00 99.50
Thalium 20.00
Thorium 25.00
Tin 5.00 100.00
Titanium 10.00 100.10
Tungsten 10.00
Uranium 25.00
Vanadium 4.00
Zinc 10.00 100.00
Zirconium 10.00 99.80

Dilution 10.00
Factor
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ICP Calibration Report

Procedure:
Instrument:
Technologist:
Date:

LA-505-151 Revision: A-0
WB39939
J.A. White
July 9, 1990 Time: 13:02

(Second ICP batch ran this date.)

Calibration Standards for ICP Program "SST"

Standard Element Standard

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

SST-3
SST-4
SST-2
SST-3
SST-2
SST-2
SST-2
SST-2
SST-4
SST-2
SST-3
SST-5
SST-3
SST-5
SST-3
SST-1
SST-3
SST-4
SST-4
SST-3
SST-2
SST-3

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

SST-4
SST-2
SST-4
SST-2
SST-5
SST-2
SST-5
SST-5
SST-1
SST-2
SST-3
SST-2
SST-1
SST-4
SST-2
SST-2
SST-3
SST-4
SST-3
SST-4
SST-2

ICP Standard Formulations

SST-0:
Calibration blank, 1 M ultrex HNO3.
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SST-1:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Li LiCO3 10,000 ppm in 5% HNO 3 Lot# 14394A
K KNO 3 10,000 ppm in 5% HNO 3 Lot# 14379A
Na NaCO3 10,000 ppm in 5% HNO3 Lot# 14400A

200 mL of standard made by combining 25 mL HCl/HN0 3 mixed acid, 1
mL each single element standards, and water.

SST-2:
Stock solutions from VHG labs, Inc., 180 Zachary Rd. #5,
Manchester, NH 03103. Mixed element standards as follows:

SM-10 Li, Na, K, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppm
Lot# 0-119A

SM-20 V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ag, & Cd 100 ppm
Lot# 0-119B

50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO3.

SST-3:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Al Al 10,000 ppm in 10% HCl Lot# 9-053A
B H3B0 3 10,000 ppm in 1% NH 4OH Lot# 9-335A
Hg Hg 10,000 ppm in 5% HNO Lot# 8-656S
Mo Mo 10,000 ppm in 5% HCi Lot# 9-159T
p P 10,000 ppm in 5% HNO3 Lot# 9-160A
Si Si 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ
S (NHL) 2SO4 in H20 Lot# 9-231M
Ta TaCi5 10,000 ppm in 5% HCl/tr HF Lot# 9-335M
Ti Ti 10,000 ppm in 5% HF Lot# 9-079EE
W W 10,000 ppm in 5% HF/tr HNO3 Lot# 8-685L
Zr ZrCl2? 10,100 ppm in 5% HCl Lot# 9-078G

50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HN033.

SST-4:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:

SM-50 Ga, In, Tl, Ge, Sn, Pb, As, Sb, Bi, Se, Te, Th, & U 100
ppm Lot# 0-119D

Solution is used directly for calibration.

SST-5:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:

SM-60 Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm,
Yb, & Lu 100 ppm Lot# 7-165F

50 mL of SM-60 is added to a 250 mL volumetric flask and diluted to
volume with 1 M HNO3.
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ICP Calibration - July 9, 1990 - Second Run

Sample name
Programme

NAME

AL
S B
AS
BA
BE
BI
B
CD
CA
CE
C R

Cu
E I
FE
LA
PEI
LI
MG
MN
HG
MO
N D
NI
P

3M
S E
SI
AG
NA
SR
S
TA
T1.
T H
SN
TI
w
U

1 I
7N
2R

: SET0
: SET

MV INT

2.09
0.37
1.26
5.38
0.70
4.51
5.47
2.07
0.57
6.89
2.20
0.21
3.61
5.24
1.79
0.45
0.20
5.09)
0.50
0.89
2.89
1.94
1100
3.97
1.49
4.20
6.52
2.06
4.05
5.43
8.06
4.61
0.86
4.58
4.59
1.44
1.73
4.39
3.39
6.82
4.42
2.94
5.62

Sample name
Programme

09-Jul-90 13:02:18

RSD BCOR

0.29
0.71
0.65
0.44
0.30
0.57
0.61
0.132
0.57
0.41
1.24
0.29
0.42
0.47
1.30
0.47
0.21
0.37
0.40
0.68
0.09
0.55
0.15
1.05
1.27
0.47
0.38
0.46
0.51
0.53
0.34
0.36
0.68
0.52
0.40
0.22
0.49
0.53
0.29
0.45
0.54
1.03
0.32

: SST1
: SST

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

09-Jul-90 13:06:11

RSD BCOR

1.23 0.00000
0.65 0.00000
1.13 0.00000
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NAME

LI
K
NA

MV INT

478.79
15.13
82.35



ICP Calibration - July 9, 1990 - Second Run
Sample name
Programme

NAME

BA
BE
CD
CA
CR
CO
CU
FE
MG
MN
NI
AG
SR
v1
2N

: SST2
: SST

MV INT

329.62
502 .26
402.15
461.12
109.38

1.12
106.37
117.78
531.13
303.40
184.24
146.54
619.02
141.42
768.00

Sample name
Proqramme

NAME

AL
B
HG
MO
P
SI
S
TA
TI
w
ZR

RSD

0.60
0.51
0.52
0.55
0.21
2.01
0.49
0.39
0.62
0.47
0.47
0.37
0.64
0.45
0.47

: SST3
SST

MV INT

21.94
702.34
585.91
359.48
49.7S
99.03
44.00

171.88
512.9
177.07
193.71

RSD

0.74
1.08
0.66
0.92
2.77
0.11
0.94
0.79
1.00
0.95
0.92

09-Jul-90 13:08:29

BCOR

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

09-Jul-90 13:11:46

PCDR

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000,
0.00000
0.00000

Sample name
Pro3ramme

NAME

SB
AS
Br
PB
SE
TL
TH
SN
U

SST4
SST

MV INT

2.52
37.93
37.65

1.61
17.65
13.72
5.55
98.61
9.18

Sample name
Programme

RSD

0.77
0.57
0.42
0.35
0.61
0.32
0.40
0.61
0.24

: SST5
: SST

09-Jul-90 13:14:40

DCOR

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

09-Jul-90 13:17:03

RSD BCOR

0.21 0.00000

NAME

CE
Ell

MV INT

20.71
AAll' 2'
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ICP Calibration - July 9, 1990 - Second Run

Sample name : SSTS
Programme : SsI

NAME MV INT

CE 20.71
EU 447.33
LA 7.46
NI, 49.10
SM 16.24

09-Jul-90 13:17:03

RSD

0.21
0.52
0.41
0.30
0.14

BCOR

0.00000
0.00000
0.00000
0.00000
0.00000

Programme name : SST

Curve Min Int Max Int

CRVI

Name

SS0
SST3

1.9899

Number

0
0

Programme name

Curve Min Int

CRV1 0.3553

Name Number

SST0 0
ss54 0

23.042

Int.
(X)

2.0947
21.944

SE

Max Int

2.6418

Int.
(X)

0.3740
2.5160

C

0
5

Channel name

CO

0.527633E+01

one True
Y) (Y)

.0000 0.0000
0.000 50.000

AL Polynomial type : CC

Curve Coefficients
Cl C2

0.251093E401

Cale Cone X Error Curv
Cone Error

-0.000 -0.000 CRVI
50.000 0.0000 0.0000 CRVl

Channel name : SPM

Curve
Co Cl

-0.43650E401 0.116713

Cone True Calc
(Y) (Y) Cone

0.0000 0.0000 -0.000
25.000 25.000 25.000

Polynomial type

Coefficients
C2

E+02

Cone Z Error
Error

-0.000
0.0000 0.0000

Cl

CC

C3

Curve

CRVL
CRYL

Programme name : SET

Curve Min Int Max Int

CRVl 1.2008 39.826

Name Number Int.
(X)

SSTO 0 1.2640
SST4 0 37.930

Channel name : AS

CO

-0.861842E+00 O.

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
25.000 25.000 25

Polynomial type

Curve Coefficients
Cl C2

81837E+00

le Cone % Error
ne Error

0000 0.0000
.000 0.0000 0.0000

: CC

C3

Curve

CRV1
CRVI
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ICP Calibration - July 9, 1990 - Second Run

Programme name :ST

Curve Min Int Max Int

CRV1 5.1075 346.10

Name Number Int.
(X)

SSTO 0 5.3763
SST2 0 329.62

Programme name SST

Curve Min Int Max Int

CRVl 0.6609 527.37

Name Number Int.
(X)

SST0 0 0.6957
SST2 0 502.26

Programme name SST

Curve Min Int Max Int

CRVl 4.2848 39.529

Name Number Int.
(X)

SST0 0 4.5103
SST4 0 37.647

Programme name SST

Curve Min Int Max Int

CRVl 5.2000 737.46

Name Number Int.

Polynomial type : CC

Curve Coefficients
Cl C2

16822E-01

lc Cone % Error Curv
nc Error

0000 0.0000 CRVI
.000 0.0000 0.0000 CRVI

Channel name ! BA

CO

-0.331624E+00 0.6

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : SE

CO

-0.27739BE-01 0.3

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : BI

CO

-0.340283E+01 0.7

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 -0
25.000 25.000 25

C3

Curve

CRV1
CRVl

: CC

C3

1 Polynomial type

Curve Coefficients
C1 C2

98751E-01

lc Cone X Error
ne Error

0000 0.0000
.000 -0.000 -0.000

Polynomial type

Curve Coefficients
Cl C2

54451E+00

lc Cone Z Error
nc Error

.000 -0.000

.000 0.0000 0.0000

B Polynomial type : C(

Curve Coefficients
C1 C2

0.717499E-01

Calc Cone X Error Curv e

C3

e

C3

415

Curve

CRV1
CRUl

:CC

Channel name

Co

-0.392735E+00

Cone True



ICP Calibration - July 9, 1990 - Second Run

Programme name : SST

Curve Min Int Max Int

CRVl 5.2000 737.46

Name Number Int.
(X)

SSTO 0 5.4737
SST3 0 702.34

Channel name : P Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.392735E+00 0.717499E-01

Cone True Cal Cone X Error Curve
(Y) (Y) Cone Error

0.0000 0.0000 -0.000 -0.000 CRVI
50.000 50.000 50.000 0.0000 0.0000 CRVX

Programme name SST

Curve Min Int Max Int

CRVl 2.7256 422.26

Name Number Int.
(X)

SST0 0 2.8690
SST2 0 402.15

Programme name SST

Curve Min Int Max Int

CRVl 0.5383 484.10

Name Number Int.
(X)

SSO 0 0.5667
SST2 0 461.12

Programme name : EST

Curve Min Int Max Int

CRYL 6.5445 21.741

Name Number Int.

Channel name : CD

CO

-0.143707E+00 0.50

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : CA

CO

-0.246081E-01 0.4

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : CE

CO

-0.997225E+01 0.1

Conc True Ca

Polynomial type

Curve Coefficients
Cl C2

)0895E-01

IV Cone X Error
nc Error

0000 0.0000
.000 0.0000 0.0000

: CC

C3

Curve

CRV1
CRVl

Polynomial type : CC

Curve Coefficients
Cl C2

34260E-01

tc Cone % Error Curve
nc Error

0000 0.0000 CRVI
.000 -0.000 -0.000 CRV

Polynomial type

Curve Coefficients
Cl C2

44756E401

ic Cone X Error

: CC

C3

Curve

C3

Cs
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ICP Calibration - July 9, 1990 - Second Run

Programme name SST

Curve Min Int Max Int

CRV1 6.5445 21.741

Name Number Int.
(X)

SSTO 0 6.8890
Ssrs 0 20.705

Programme name EST

Curve Min Int Max Int

CRY1 2.0922 114.85

Name Number Int.
(X)

SSTO 0 2.2023
SST2 0 109.38

Programme name EST

Curve Min Int Max Int

CRVI 0.1973 1.1770

Name Number Int.
(X)

SET0 0 0.2077
SST2 0 1.1210

Programme name ST

Curve Min Int Max Int

CRVl 3.4248 111.69

Name Number Int.
(X)

Channel name : CE

Co

-0.997225E+01 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : CR

Co

-0.410992+00 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 -0
20.000 20.000 20

Channel name CO

CO

-0.454745E+01 0.2

Cone True Ca
(Y) (Y) Cc

0.0000 0.0000 0.
20.000 20.000 20

Channel name CU

CO

-0.701619E+00 0.1

Cone True Ca
(Y) (Y) Co

Polynomial type

Curve Coefficients
Cl C2

44756E+01

Ic Conc Z Error
nc Error

0000 0.0000
.000 -0.000 -0.000

Polynomial type

Curve Coefficients
Cl C2

86612E+00

lc Cone Error
ne Error

.000 -0.000

.000 0.0000 0.0000

Polynomial type

Curve Coefficients
C1 C2

18978E+02

lc Cone % Error
nc Error

0000 0.0000
.000 0.0000 0.0000

Polynomial type

Curve Coefficients
CI C2

94624E+00

lc Cone Z Error
nc Error

4K7

~~1

: CC

C3

Curve

CRVI
CRV1

: CC

C3

Curve

CRVI
CRVI

: CC

C3

Curve

CRV1
CRV1

: CC

C1

Curve



ICP Calibration - July 9, 1990 - Second Run

Programme name : SET

Curve Min Int Max Int

CRVl 3.4248 111.69

Name Number Int.
(X)

SsTo 0 3.GO50
S$T2 0 106.37

Channel name : -CU Polynomial type : CC

Curve Coefficients
Co Cl C2

-0.701619E+00 0.194624E+00

Cone True Cilc Cone % Error Curve
(Y) (Y) Cone Error

0.0000 0.0000 0.0000 0.0000 CRVI
20.000 20.000 20.000 -0.000 -0.000 CRVy

Programme name SET

Curve Min Int Max Int

CRV1 4.9818 469.70

Name Number Int.
(X)

SSTO 0 5.2440
SST5 0 447.33

Programme name EST

Curve Min Int MaxI t

CRVl 1.6999 123.67

Name Number Int.
(X)

570 0 1.7893
SST2 0 117.78

Channel name z EU

CO

-0.237238E+00 0.4

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name t FE

to

-0.308518E+00 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Polynomial type : CC

Curve Coefficients
C1 C2

52398E-01

le Cone X Error Curv
ne Error

0000 0.0000 CRV]
.000 0.0000 0.0000 CRVI

Polynomial type Cr.

Curve Coefficients
C1 C2

72421E+00

le Cone X Error Curv
nc Error

0000 0.0000 CRVI
.000 -0.000 -0.000 CRV1

C3

e

C3

e

Programme name : SST

Curve Min Int Max Int

CRVl 0.4231 7.8323

Name Number Int.

Channel name : LA Polynomial type : CC

Curve Coefficients
CO Ci C2

-0.126984E+01 0.285144ER01

Conc True Calc Cone % Error Curve

C3

C13
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Calibratinn - Jlyl 9. 190 -Scnd RunICP

: CC

C3

Programme name SST

Curve Min Int Max Int

CRVI 0.4231 7.8323

Name Number Int.
(X)

SST0 0 0.4453
SST5 0 7.4593

Programme name SST

Curve Min Int Max Int

CRVl 0.2663 1.6884

Name Number Int.
(X)

SST0 0 0.2803
SST4 0 1.6080

Programme name : SST

Curve Min Int Max Int

CRV1 4.8292 502.73

Name Number Int.
(X)

SST0 0 5.0833
SST1 0 478.79

Programme name : SST

Curve Min Int Max Int

CRVI 0.4750 557.69

Name Number Int.
(X)

Channel name : LA

C
CO

-0.1269B4E+01 0.28

Cone True Cal
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : PB

CO

-0.527868E+01 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
25.000 25.000 25

Channel name : LI

CO

-0.536550E+00 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 -0
50.000 50.000 50

Channel name : MG

Co

-0.188454E-01 0.3

Cone True Ca
(Y) . Y_) _ mi

Polynomial type : CC

Curve Coefficients
Cl C2

05551E+00

lI Cone % Error Curve
nc Error

.000 -0.000 CRVI

.000 0.0000 0.0000 CRVL

Polynomial type : CC

Curve Coefficients
Cl C2

76900E-01

le Cone % Error Curv e

419
~~1

Polynomial type

urve Coefficients
C1 C2

I5144E+01

Lc Cone Z Error
bc Error

0000 0.0000
.000 -0.000 -0.000

Polynomial type

Curve Coefficients
Cl C2

88300E+02

lc Cone X Error
nC Error

0000 0.0000
.000 -0.000 -0.000

C3

C3

rni~~~bration~~~ -Jl 9 190-Scn Ru

C3

Curve

CRVI
CRV1

Cur v e

CRVI
CRVl

: CC



TCD Ca1ibratinn - .ll 9
J. '- I 1990 - Second RunSli t - uly9, -S

Programme name SST

Curve Min Int Max Int

CRVI 0.4750 557.69

Name Number Int.
(X)

SETO 0 0.5000
SST2 0 531.13

Programme name SST

Curve Min Int Max Int

CRVl 0.8468 318.57

Name Number Int.
(X)

SST0 0 0.8913
572 0 303.40

Programme name SST

Curve Min Int Max Int

CRV1 2.7420 615.20

Name Number Int.
(X)

SSIO 0 2.8863
SST3 0 585.91

CO

-0.247532E+00

Cone True
(Y) (Y)

0.0000 0.0000
50.000 50.000

Curve
Cl

0.857600

Cale
Conc

-0.000
50.000

: CC

C3

Channel name : MG

CO

-0.188454E-01 0.3

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : MN

CO

-0.589288E-01 0.6

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : HG Polynomial type * CC

Coefficients
C2

E-01

Cone X Error Curve
Error

-0.000 CRVl
0.0000 0.0000 CRV1

Programme name : SET

Curve Min Int Max Int

CRV 1.8446 377.45

Name Number Int.

Channel name : MO Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.271535E+00 0.139847E+00

cone True Calc Cone Z Error Curve

C3

420

Polynomial type

Curve Coefficients
Cl C2

7690BE-01

le Cone X Error
Re Error

0000 0.0000
.000 0.0000 0.0000

Polynomial type

Curve Coefficients
Cl C2

61131E-01

Ic Cone 2 Error
ne Error

0000 0.0000
.000 0.0000 0.0000

Curve

CRV1
CRv I

CC

Curve

CRVI
CRVI



ICP Calibration - July 9, 1990 - Second Run

Programme name SST

Curve Min Int Max Int

CRVY 1.8446 377.45

Name Number Int.
(X)

5ST0 0 1.9417
SS73 0 359.49

Programme name SST

Curve Min Int Max Int

CRVl 10.525 51.550

Name Number Int.
(X)

SST0 0 11.079
SS5 0 49.096

Programme name EST

Curve Min Int Max Int

CRVY 3.7715 193.45

Name Number Int.
(X)

SS70 0 3.9700
SST2 0 184.24

Programme name SST

Curve Min Int Max Int

(;RV1 1.4193 12.271

Name Number Int.
tI,

Channel name : MO

Co

-0.271535E+00 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
50.000 50.000 50

Channel name ND

CO

-0.582872E+01 0.5

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 -0
20.000 20.000 20

Channel name NI

CO

-0.440450E+00 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name P

CO

-0.154698E+01 0.1

Cone True Ca
IVI I- , .'

Polynomial type

Curve Coefficients
Cl C2

39847E+00

Ic Cone % Error
no Error

0000 0.0000
.000 0.0000 0.0000

Polynomial type

Curve Coefficients
Cl C2

26090E+00

Ic Cone % Error
nc Error

.000 -0.000

.000 0.0000 0.0000

: CC

C3

Curve

CRV.
CRV1

: CC

C3

Curve

CRVI
CRV1

Polynomial type : CC

Curve Coefficients
CI C2

10944E+00

lc Cone % Error Curve
no Error

0000 0.0000 CRVI
.000 0.0000 0.0000 CRYI

Polynomial type : CC

Curve Coefficients
Cl C2

03546E+01

1r! Cone X Error Curv

C3

Ca

421
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ICP Calibration - July 9, 1990 - Second Run

Programme name : SST

Curve Min Int Max Int

CRY1 1.4193 52.271

Name Number Int.
(X)

SSTO 0 1.4940
ST3 0 49.782

Programme name SST

Curve Min Int Max Int

CRVl 3.9913 15.888

Name Number Int.
(X)

SSTO 0 4.2013
SST1 0 15.132

Programme name SST

Curve Min Int Max Int

CRV1 6.1899 17.052

Name Number Int.
(X)

SS70 0 6.5157
SST5 0 16.240

Channel name : P

Co

-0.154698E+01 0.1

Cone True Ca:
(Y) (Y) Co

0.0000 0.0000 0.
50.000 50.000 50

Channel name : K

CO

-0.192187E+02 0.4

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
50.000 50.000 50

Channel name ; SM

CO

-0.134008E+02 0.2

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 -0
20.000 20.000 20

Polynomial type : CC

urve Coefficients
Cl C2

03546E*01

It Cone Z Error Curv
nc Error

0000 0.0000 CRVI
.000 -0.000 -0.000 CRVl

Polynomial type

rv, i .. r i ienta
C1 C2

57443E+01

l Cone Z Error
ne Error

0000 0.0000
.000 0.0000 0.0000

Polynomial type

Curve Coefficients
C1 C2

05670E+01

le Cone Z Error
nc Error

.000 -0.000

.000 0.0000 0.0001

: CC

C3

Curve

CRVi
CRVl

: CC

C3

Curve

CRVI
CRV1

Programme name : SST

Curve Min Int Max Int

CRVl 1.953B 1S.S37

Name Number Int.

Channel name : 5E Polynomial type

Curve Coefficients
CO Cl C2

-0.329636E+01 0.160277E+01

Cone True Calc Cone % Error

C3

e

: CC

C3

Curve

422



ICP Calibration - July 9, 1990 - Second Run

Programme name SST

Curve Min Int Max Int

CRY1 1.9538 18.537

Name Number Int.
(X)

SST0 0 2.0567
SST4 0 17.655

Programme name SST

Curve Min Int Max Int

CRVl 3.8440 103.98

Name Number Int.
(X)

SST0 0 4.0463
SST3 0 99.031

Programme name SST

C ur ve

CRV1

Name

SST0
SST2

Min Int

5.1541

Number

0
0

Programme name

Curve Min Int

CRVI 7.6614

Name Number

Max Int

153.86

Int.
(X)

5.4253
146.54

SST

Max Int

86.465

Int.
(X)

Channel name

CO

-0.329636E+01

Cone True
(Y) (Y)

0.0000 0.0000
25.000 25.000

Channel name

CO

-0.212999E+01

Cone True
(Y) (Y)

0.0000 0.0000
50.000 50.000

SE Polynomial type : CC

Curve Coefficients
C1 C2

0.160277E+01

Cale Cone % Error Curv
Cone Error

-0.000 -0.000 CRVI
25.000 0.0000 0.0000 CRVI

SI

Cur ve
C 1

0.526401

Cale
Cone

0.0000
50.000

Channel name : AG

CO

-0.768949E400 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : NA

CO

-0.542134E+01 0.6

Cone True Ca
(Y) (Y) rn

Polynomial type

Coefficients
C2

E+00

Cone
Error

0.0000
-0.000

C3

e

: CC

Ca

% Error Curve

CRV1
-0.000 CRVI

Polynomial type

Curve Coefficients
C1 C2

41733E+00

bC Cone % Error
nc Error

0000 0.0000
.000 0.0000 0.0000

: CC

C 2

Curve

CRV1
CRVl

Polynomial type : CC

Curve Coefficients
Cl C2

73101E+00

Ic Cone X Error Curv
rr rrnP

e

423
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ICP Calibration - July 9, 1990 - Second Run

Programme name

Curve Min Int

CRVl 7.6614

Name Number

SSTO 0
SST1 0

Max Int

86.465

Int.
(X)

8.0647
82.348

Programme name : SST

Curve Min Int Max Int

CRYI 4.3779 649.98

Name Number Int.
(X)

SSTO 0 4.6083
SST2 0 619.02

Programme name ST

Curve Min Int Max Int

CRV1 0.8148 4G.202

Name Number Int.
(X)

SET0 0 0.8577
SST3 0 44.002

Programme name SST

Curve Min Int Max Int

CRVl 4.3532 180.48

Name Number Int.
(X)

Channel name : NA

CO

-0.542834E+01 0.6

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
50.000 50.000 50

Channel name : SR

CO

-0.150007E+00 0.3

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name S

CO

-0.993943E+00 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 -0
50.000 50.000 50

Channel name : TA

CO

-0.136950E+01 0.2

Cone True Ca
(Y) (Y) Fn

Polynomial type : CC

Curve Coefficients
Cl C2

73101E+00

ic Cone % Error Curv
no Error

0000 0.0000 CRVI
.000 0.0000 0.0000 CRVL

Polynomial type

Curve Coefficients
Cl C2

25512E-01

lc Cone X Error
no Error

0000 0.0000
.000 0.0000 0.0000

Polynomial type

Curve Coefficients
Cl C2

15889E+01

le
n"

.000
.000

Cone
Error

-0.000
0.0000

Ca

a

: CC

C.

Curve

CRV1
CRVI

: CC

C3

X Error Curve

CRV1
0.0000 CRVI

Polynomial type

Curve Coefficients
Cl C2

98865E+00

lc Cone Z Error
nr rrnr

: CC

C3

Curve

424



Calibration - July 9, 1990 - Second Run

Programme name SST

Curve Min Int Max Int

CRV1 4.3532 180.48

Name Number Int.
(X)

S370 0 4.5823
SS73 0 171.88

Programme name :ST

Curve Min Int Max Int

CRV1 4.3570 14.408

Name Number Int.
(X)

SSTO 0 4.5863
SST4 0 13.722

Programme name 8ST

Curve Min Int Max Int

CRVI 1.3715 5.8240

Name Number Int.
(X)

SS70 0 1.4437
SST4 0 5.5467

Channel name

CO

-0.136990E401

Cone True
(Y) (Y)

0.0000 9.0000
50.000 50.000

Channel name

CC

-0.12551

Come
(Y)

0.0000
25.000

1E+02

True
(Y)

0.0000
25.000

Channel name

CO

- 0 . 8 7 9 6 4 1 E+ 0 1

Cone True
(Y) (Y)

0.0000 0.0000
25.000 25.000

TA Polynomial type : CC

Curve Coefficients
Cl C2

0.2988 6 5E+00

Cale Cone Z Error Curve
Cone Error

0.0000 0.0000 CRVI
50.000 -0.000 -0.000 CRY1

T12 Polynomial type

Curve Coefficients
Cl C2

0.273663E+01

Calc Cone X Error
Cone Error

-0.000 -0.000
25.000 0.0000 0.0000

TH Polynomial type

Curve Coefficients
Cl C2

0.609310E+01

Cale Cone % Error
Cone Error

0.0000 0.0000
25.000 0.0000 0.0000

: CC

CI

Curve

CRVl
CRV1

CC

C )

Curve

CRV 1
CRYV

Pro3ramme name

Curve Min Int

CRVI 1.6438

Name Number

Max Int

103.54

Int.
( X)

Channel name : SN

CO

-0.446507E+00

Cone True
(Y) (Y)

Curve
Cl

0.258047

Calc
Conc

Polynomial type

Coefficients
C2

E+00

Cone % Error
Error

ICP

: Cc

C3

Curve

425



ICP Calibration - July 9, 1990 - Second Run

Programme name : SS Channel name : SN Polynomial type : CC

C

-0.446507E+00

Cone True
(Y) (Y)

0.0000 0.0000
25.000 25.000

Curve Coefficients
C1 C2

0.258047E+00

Cale Cone Z Error Curve
Cone Error

0.0000 0.0000 CRV1
25.000 0.0000 0.0000 CRVL

Programme name : SST

Curve Min Int Man Int

CRVl 4.1661 538.53

Name Number Int.
(X)

SST0 0 4.3853
SST3 0 512.89

Programme name EST

Curve Min Int Max Int

CRVI 3.2186 185.93

Name Number Int.
(X)

SST0 0 3.3880
SST3 0 177.07

Programme name SST

Curve Min Int Max Int

CRVl 6.5385 9.6404

Name Number Int.
-AVA--

Channel name ! TI

CO

-0.431203E+00

Cone True
(Y) (Y)

0.0000 0.0000
50.000 50.000

Channel name : W

CO

-0.975334E+00 0.

Conc True C
(Y) (Y) C

0.0000 0.0000 0
50.000 50.000 5

Channel name : U

CO

-0.748554E+02 0.

Cone True C

Curve
Cl

0.983285

Calc
Cone

-0.000
50.000

Polynomial type ! CC

Coefficients
C2

E-01

Cone 2 Error Curve
Error

-0.000 CRVI
0.0000 0.0000 CRVY

Polynomial type : CC

Curve Coefficients
Cl C2

287879E+00

ale Cone X Error Curv
one Error

.0000 0.0000 CRVI
0.000 -0.000 -0.000 CR.1

Polynomial type : CC

Curve Coefficients
Cl 02

108759E+02

ale Cone X Error Curv

e

e

Cur ye

CRV 1

Name

SST0
SST4

Min Int

1.6438

Number

0
0

Max Int

103.54

Int.
(X)

1.7303
98.612

C3

C3

C3

C3
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ICP Calibration - Julv 9 1990 - Second Run

Programme name SST

Curve Min Int Max Int

CRY1 6.5385 9.6404

Name Number Int.
(X)

SST0 0 6.8827
SST4 0 9.1813

Programme name SST

Curve Kin Int Max Int

CRYl 4.2025 148.49

Name Number Int.
(X)

SST0 0 4.4237
SST2 0 141.42

Programme name SET

Curve Min Int Max Int

CRV1 2.7883 806.40

Name Number Int.
(X)

SST0 0 2.9350
SST2 0 768.00

Programme name SST

Curve Min Int Max Int

CRY1 5.3380 203.40

Name Number Int.

Channel name : U

CO

-0.748554E+02 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 -0
25.000 25.000 25

Channel name : VI

CO

-0.645810E+00 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : ZN

Co

-0.767256E-01 0.2

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : ZR

CO

-0.149368E+01 0.2

Core True C-a

Polynomial type

Curve Coefficients
CI C2

0B759E+02

le Cone X Error
nc Error

.000 -0.000

.000 0.0001 0.0003

Polynomial type

Curve Coefficients
CL C2

45990E+00

lc
ne

0000
.000

Conc X Error
Error

0.0000
0.0000 0.0000

Polynomial type

Curve Coefficients
C1 C2

61416E-01

le Cone X Error
ne Error

0000 0.0000
.000 0.0000 0.0000

Polynomial type

Curve Coefficients
Cl C2

65826E+00

Ic Cone X Error

: CC

C3

Curve

CRY1
CRV 1

CC

C3

Curve

CRV
CRVY

: CC

C3

Cur ve.

CRV1
CRVl

: CC

C3

Curve

427
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ICP Calibration - July 9,

Programme name : SST

Curve Min Int Max Int

1990 - Second Run

Channel name : ZR

CO

Polynomial type : CC

Curve Coefficients
CI C2

CRV1 5.3380 203.40 -0.149368E+01 0.265826E+00

Name Number Int. Cone True Cale Cone
(X) (Y) (Y) Conc Error

13STO 0
SwI3 0

Sample name
Programme

NAME

Al
Sb
As
Ba
Be
Hi
B
Cd
Ca
Ce
Cr
CO
Cu
Eu
re
La
Pb
Li
Mg
Mn
H3
Mo
Nd
Ni
P
K
Sm
Se
Si

Na
Sr
S

Th
Sn
Ti
WI
U
V
Z n
Zr

5.6190 0.0000 0.0000 0.0000 0.0000
193.71 50.000 50.000 50.000 -0.000

H 0NU3
: 55T

V INT CONCEN

2.11
0.37
1.28
5.42
0.70
4.57
5.54
2.89
0.57
6.96
2.22
0.20
3.64
5.28
1.80
0.45
0.28
5.14
0.50
0.9
4.41,
1.96

11.15
4.01
1.49
4.25
6.59
2.06
4.00
5.48
8.13
4.64
0.26
4.62
4.62
1.45
1.77
4.42
3.43
6.94
4.45
2.94
5.67

0.037
0.008
0.010
0.003
0.000
0.043
0.005
0.001
0.000
0.105
0.004

-0.058
0.007
0.002
0.002
0.006

-0.056
0.006
0.000
0.000
0.130
0.002
0.040
0.005

-0.007
0.213
0.130
0.008
0.019
0.008
0.046
0.001
0.000
0.012
0.100
0.067
0.009
0.004
0.011
0.660
0.004
0.000
0.012

% Error Curve

CRV1
-0.000 CRVL

09-Jul-90 13:28:40

RSD

51.63
312.24
45.40
52.70

109.96
47.97
74.98
74.52
12.3?
43.90

107.79
0.00

58.03
67.49

127.58
104.08
-50.92
42.02
45.83

135.28
0.67

81.34
98.36
43.59

-75.60
39.34
40.35
94.51
59.67
50.34
60.3;
U8.86

900.i1
52.10
60.74
42.96
51.59
58.15
91.81
51.24
81.48

357.89
An 95

428
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ICP Analysis - July 9, 1990 LMCS Check Standard

Simple name
Sample code
Sample code
Pro-3ramme

NAME M

1
2

78CIT
SST1
DIRECT
SST

U INT CONCEN

2.16
1.26
1.36

181.26
0.73
4.74

150.18
208.453
240.78

13.58
50.07
0.68

57.10
5.78

63.52
0.48
0.29

102.19
286.08
157.51

4.38
2.08

29.20
96.22

1.61
6.48
6.57
3.76
4.19
5.54

23.20
325.89

1.07
4.72
4.81
1.50

21.58
4.43
4.39
7.33
4.47

400.68
5.73

0.165
10.310

0.064
10.849
0.001
0.175

10.383
10.299
10.432
9.687
9.002

10.445
10.4 12
0.024

10.643
0.105
0.107

10.250
10.764
10.354
0.120
0.019
9.533

10.234
0.121

10.445
0.110
2.725
0.074
0.016

10.150
10.458

0.246
0.040
0.605
0.372
5.122
0.005
0.287
4.909
0.007

10.398
0.029

09-Jul-90 13:33:33

RSD

16.43
1.13
7.72
1.36

22.19
7.99
1.15
1.52
1.34
1.50
1.31
1.75
1.22
3.22
1.4b
4.72

30.57
1.17
1.35
1.42
6.75

13.86
2.01
1.14
1.43
1-54

40.61
2.50

10.51
20.02

1 . 29
1.33
4.01

13.44
5.53

13.94
1.77

22.39
2.96
6.00

12. O
1.34

18 . Oi
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ICP Analysis - July 9, 1990 LMCS Check Standard

Sample name
Sample code 1
Sample code 2
Pr ogram me

NAME

Al
Sb
As
Ba
ie

B
C 1
Ca
Ce
Cr
Co
Cu
Eu

La
Pb
Li
Mr.

Hq
Mo
Nd
Ni
P
K
So
S.
Si
A3
Na
S r
S
T a
TI
Th
Sn
Ti

U
v
Zn
Zr

Z 879383
SS12

. I-

MV INT CONCtN DILCO

2.19
0.37
1.30
5.41
0.70
5.17
5.86
2.92
0.94
6.90
2.26
0.20
3.67

14.91
1.9 8
0.60
0.31
5.10
5.56
0.91
4.18
1.95

11.02
3.99
1.50
4.21
6.73
2.06
4.16

,7a
o.09
4.65
0.87
4.61
4.66
1.83
1.70
4.42
3.41
7.09
4.48
3.22
S.65

0.229
0.008
0.024
0.002
0.000
0.495
0.038
0.003
0.016
0.011
0.012

.- 0.059
0.013
0.437
0.015
0.427
0.464
0.002
0.191
0.001
0.111
0.002

-0.029
0.003
0.011
0.027
0.450

-0.001
0.059
0.472
0.014
0,001
0.015
0.009
0.195
2.362
0.012
0.003
0.005
2.309
0.008
0,007
0.008

2.50
0.08
0.26
0.02
0.00
5.44
0.30
0.03
0.17
0.12
0.12

-0.64
0.14
4.80
0.16
4.69
5.10
0.02
2.10
0.01
1.22
0.01

-0.32
0.02
0.11
0.30
4.95

-0.01
0.64
5.18
0.15
0.01
0.16
0.08
2.14

25.99
0.13
0.03
0.05

25.40
0.08
0.08
0.09

09-Jul-90 13:38:06

IR RSD

3 6.91
6 229.13
S 37.37
1 11.38
1 155.9
4 1.48
G 49.59
0 14.61
a t.53
2 169.73
7 12.67
2 0.00
6 7.22
9 0.40
4 38.83
4 0.00
9 7.02
0 54.66
0 0.20
4 10.77
0 2.26
9 04.41
2 -90.42
B 76.1p
0 175.E9
2 142.69
5 6.17
2 -1522-2
7 4.10
9 0.29
1 98.66
6 6.41
1 98.08
8 42.26
7 36.16
3 0.98
2 6.43
2 33.72
9 152.69
2 7.25
4 32.67
2 7.59
0 14.70

SOg) 64

I-.

gqIaar?-3B

{c) I.

Dilution ftctor : 11.0000
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ICP Analysis - July 9, 1990 LMCS Check Standard

: 77C111
e ! SSST3
S2 : DIRECT

SSST

MV INT CONCEN

6.14
0.40

33.11
5.58

108.37
4.82

3.00
0.76
7.00
2.33
0.21
3.73
13.33
2.12
0.4
0.28
5.19
0.57
1.02

124.21
72.25
11.14
5.24

12.30
4.31
6.63

14.47
21.00
5.94
9.33
4.69

18.39
37.04
11.89
1.49
2.09

108.00
28.66
7.09

31.73
3.37

42.06

10.114
0.358

21.712
0.012
4.293
0.236
0.02?
0.007
0.008
0.163
0.023

-0.029
0.024
0.004
0.057
0.011
0.088
0.011
0.003
0.009

10.A405
9.032
0.034
0.141

11.196
0.494
0.228

19.99.5
8.964
0.073
0.190
0.003

20.315
9.699

19.982
0.26
0.093

10.196
7.275
2.186
3.986
0.011
9.687

Sample nam
Sample cod
Sample cod
Programme

NAME

09-3ul-90 13!43:07

RSD

0.12
9.96
0.35
8.12
0.24
2.25
0.77
3.79
0.79

23.17
6.97

-43.30
9.82

17.61
4.09

36.19
21.43 -
13.45
0.94
5.28
0.25
0.31

31.01
1.69
0.50
6.02

22 . 15
0.56
0.18
3.00

12.65
18.62
0.39
0.32
0.B!
6.94
5.90
0.52
0.17
9.73
0.57
1.41
0. ti3
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ICP Analysis - July 9, 1990 Reaqent Blank

Simple
Simple
S4*Dle
Sam pl I
Proqra

NAME

A'
Sb
As
8.1
Be
B i
B
C .1
Ca
Ce
Cr
Co
Cu
Eu
P.
La
Pb
Li
Mq

Nq
Mo
Nd
Ni

so

Sw
Si
A9
Na
SrSt9
T .
TI
Th
8r,
Ii

U

V
Zn
Zr

namae
code 1
code 2
code 3

mme

P904
BLANK
i0- 10

H20DIG
SSr

MV INT CONCEN DILCC

2.11
0.37
1.20
5.40
0.70
4.53
7.07
2.89
1.71
6.92
2.21
0.21
3.62
5.26
1.65
0 .45
0.28
5.11
1.07
0.90
3.31
1.95

11.06
3.97
1.49
4.22
6.55
2.07
4.32
5.45
8.36
4.64
0.86
4.60
4.61
1.45
1.74
4.40
3.39
6.91
4.43
3.31
5.65

0.029
-0.012

0.012
0.002
0.000
0.013
0.114
0.001
0.049
0.051
0.002

-0.0113
0.004
0.001
0.011
0.003
0.019
0.003
0.021
0.001
0.026
0.001

-0.010
-0.000
-0.013
0.107
0.074
0.014
0.143
0.004
0.195
0.001
0.002
0.004
0.072
0.037
0.003
0.002
0.001
0.30e
0.000
0.010
0.008

0.61
-0,s24

0.2
0.0
0.0
0.26
2.39
0.0
1.0
1.06
0.0

-0.3
0.0
0.01

0.3
0.5
0.4
0.4
0.4

0.0
-0.2
-0.0
-0.2

2.2
1.5r
0.:3
2.9
0.0
4.1
0.0
0.0
0.0
I.s
0.7
0.0
0.0
0.0

0.0
0.2
0. 1

09-Jul-90 13:50:30

R VSD

.7 35.69
IS -360.56
58 69.61
35 40.80
07 26.02
9 205.83
0 1.9q

24 90.37
39 0.22
4 51.67

34 195.23
07 0.00
79 52.83
17 83.!5
21 14.13
60 57.73
95 152.75
63 43.05
51 0.10
12 92.31
;& 11.22
U6 61.19
14 -62.92
05 -1427.1
68 -100.71
41 32.73
h' 53.09
03 '5.69
99 3.30
79 71.25
04 5.98
19 3L3.92
49 400.48
92 171.54
13 83.50
68 19.24
50 67.60
34 69.20
26 244.57
70 6G.13
26 1805.27
07 1.2
62 45.61

Dilution factor ; 21.0000
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ICP Analysis - July 9, 1990 Core 5 Composite - Water Digestion

V INT CONCEN DILCC

2.81
0.38
2.2B
5.42
0.70
4.56
9.79
2.89
1.24
6.93
4.21
0.21
3.63
5.28
1.87
0.45
0.28
5.11
1.63
0.90
3.25
1.97

11.14
4.01

10.61
4.25
6.56
2.13
0.53
5.46

96.34
4.64
1.58
4.62
4 .58
1.45
1.77
4.43
3.61
6.93
4.43
3.27
5.66

2.012
0.054
0.008
0.002
0.000
0.034
0.310
0.001
0.029
0.065
0.375

-0.007
0.006
0.001
0.014
0.009
0.056
0.003
0.043
0.001
0.031
0.004
0.032
0.004
9.436
0.207
0.090
0.119
2.358
0.005

)59.417
0.001
0.837
0.013

-0.027
0.059
0.009
0.004
0.064
0 .529
0.000
0.009
0.012

42.24
1.14
0.16
0.05
0.00
0.71
6.30
0.01
0.61
1 .36
7.87

0.1
0.0
0.28
0.18
1.1
0.0
0.E
0.01
0.6
0.09
0.6
0.09

199.2
4.3
1. l
2.4

49.5
0.1

)1247.
0.0

17.5
0.26

-0.5
1.2
0.1
0.0
1.3

11.1
0.0
0.1
0.2

Sample name
Sample code
Sample code
SAmple ede
Programme

NAME H

Dilution factor . 21.0000

433

I
2
3

E905
SAMPUL
500-10
H20 1 Ii
SST 09-Jul-90 13:55:18

IR RSD

8 0.83
4 61.06
2 33.19
1 58.71
G 52.73
8 74.03
0 0.21
8 163.91
0 0.54
a 61.14
4 0.73
3 -173.20

17 47.49
31 74.75
5 37.13
0 107.13

86 19.25
61 70.37
98 0.42
6 92.71

47 5.21
9 21.62

89 60.08
1 54.81
0 0.47

5M 25.57
86 53.36
91 17.16
13 0.23
00 55.49

8 0.44
23 41.36
71 1.78
4 29.58

75 -61.10
37 93.87
99 91.76
89 33.73
52 7.28
14 61.39
07 894.73
84 4.97
46 45.62
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ICP Analysis - July 9 1990 Duplicate Core 5 Composite

Sampl rame
Sample code
Sample code
Sample code
Pro_4ramma

NAME MV INT CONCEN DILCU

3.06
0.36
1.27
5.40
0.69
4.54
6.79
2.89
1.05
6.92
4.81
0.21
3.62
15.26
1.84
0.45
0.28
5.10
4.17
0.89
3.19
1.95

11.03
4.00
4.21
4.23
6.54
2.14
4. S
5.44

79.70
4.63
1.24
4.59
4.58
1.45
1.76
4.40
3.73
6.91
4.42
3.31
5.64

2.425
0.027
0.006
0.001

-0.000
0.023
0.094
0.001
0.021
0.039
0.486
0.000
0.004
0.001
0.009
0.000
0.013
0.00.1
0. 3 53
0.000
0.026
0o002

-0.028
0.003
2.815
0.151
0.051
0.126
0.422
0.003

48.221
0.001
0.443
0.002

-0.006
0.030
0.007
0.001
0.098
0.261

-0.001
0.010
0.005

50.92
0.57
0.12
0.03

-0.00
0.48
1.97
0.02
0.44
0.82

10.20
0.00
0.07
0.01
0.18
0.00
0. 2G
0.03
3.21
0.00
0.54
0.03

-0.59
0.06

59.10
3.17
1.08
2.64
8.86
0.05

1012.
0.01
9.31
0.03

-0.13
0.64
0. 15
0.02
2.06
5.48

-0. 02
0.20
0.1

F906
EUP
500-10
H20DIG
88I

Dilution factor : 21.0000

434

I
2
3

09-Jul-90 14:00:11

R RSD

3 0.96
2 65.47
4 75.00
0 21.45
1 -503.29
1 69.21
9 5.59
1 4B.06
2 0.72
1 7.41
6 1.15
0
G 45.56
6 49.11
9 36.32
0 2762000
4 150.00
R 18.54
8 0.38
1 963.74
2 12.89
6 82.29
7 -161 .12
8 15.80
9 2.1&
0 16.69
0 33.31
8 a.27
9 1.20
6 45.77
6 0.40
2 19.31
3 0.80
8 141.75
4 -413.09
0 11.55
5 6q.46
4 45.15
2 7.54
II 22.12
1 -296.35
4 0.95
4 47.26

,I



ICP Analysis - July 9, 1990 Spike of Core 5 Composite

Sample name
Sample code
Samnplo cade
Sanple code
Pro9ramme

NAME M

1
2
3

P907
SPIKE
500-10
H20DIG
SST

V INT CONCEN DLCC

09-Jul-90 14:04:27

k TSD

3.10
0.44
3.66

18.19
8.73
5.09

19.58
17.88
18.72
7.40
7.42
0.24
7.67

13.05
6.43
0.57
0.30

12.10
2.94
12.32
11.98
7.24

12.33
10.75

a .40
4.40
6.71
3.14
9.58
8.11

75.04
28.04
2.64
7.02
5.20
1.77
3.26

12.18
5.48
7.11
6.50

32.51
8.38

Dilution factor :

2.542 53.374
0.805 16.912
1.631 34.250
0.790 16.594
0.320 6.729
0.436 9.147
1.012 21.253
0.752 15.784
0.788 16.558
0.741 13.554
0.974 20.458
0.730 15.328
0.790 16.596
0.353 7.419
0.900 16.799
0.354 7.425
0.433 9.095
0.749 15.725
0.959 20.139
0.755 15.864
0.771 16.193
0.741 15.567
0.659 13.947
0.7n2 15.769
7.151 150.18
0.907 19.052
0.407- -.52-7
1.737 36.485
2.388 50.158
0.381 8.005

45.080 946.68
0.763 16.021
2.067 43.409
0.729 15.303
1.A94 39.769
1.966 41.287
0.396 8.315
0.766 16.091
0.602 12.G43
2.462 51.692
0.302 6.351
0.773 16.237
0.734 15.415

!21 .0000 2

1.23
0.00
1.77
1.45
0.31
2.80
1.29
1.52
1 . 69
4.89
1.52
0.00
1.25
1.12
1.16
1.23
2.51
1.30
1.65
1.59
1.20
1.96
3.34
0.79
1.55
8.59

14.42
0.77
1.30
O.G7
I . 65:
1.66
2.02
0.51

16.93
0.78
2.27
1.33
0.71

11.95
1.16
1.50
0.86
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ICP Analysis - Juby 9, 1990 Core 6 Composite - Water Digestion

Sample name
Sample code 1
Sample code 2
Sample code 3
Prosramme

NAME IV

Al 2
St. 0
As I
Pa 5
Be 0
bi 4
B 7
Cd 2
Ca 3
Ce 6
Cr 3
Co 0
Cu 3
Eu 5
Fe 1
La 0
Pb 0
Li 5
M- 6
Mn 0
H3 3
Mo 1
Nd 11
Ni 3
P 12
K 4
Sm 6
Be 2
SI 5
Ag 5
Na 80
Sr 4
$ 1
Ta 4
TI 4
Th 1
Sr. I
11 4
w 3
Ui 6
v 4
Zn 3
Zr 5

P929
SAMPLE
500-10
H20D10
SSE

ENT CONCEN DILCC

.02

.38

.27

.40

.70

.51

.40
.88
.87
.91
.17
.21
.63
.25
.92
.44
.28
.10
.38
.91
.12
.96
.00
.)7
.41
.23
.54
.10
.60
.44
.98
.63
.03
.60
.50
.45
.76
.40
.49
.90
.41
.41
.64

1.025
0.023
0.007
0.002
0.000
0.002
0.138
0.001
0.143
0.032
0.101

-0.007
0.004
0.000
0.022

-0.004
0.025
0.002
0.297
0.001
0.020
0.002

-0.041
0.000

11.305
0.151
0.045
0.065
0.020
0.002

49.077
0.001
0.196
0.005

-0.010
0.030
0.007
0.002
0.030
0.188

-0.002
0.012
0.006

36.31
0.49
0.15
0.03
0.00
0.04
2.89
0.01
3.01
0.6r
3.0

-0.15
0.0
0.00
0.4

-0.08
0.5
0.0
6.2
0.0
0.4
0.0

-0.8
0.0

237.
3.1
0.9
1.3

17.2
0.0

1030
0.0
4.1
0.0

-0.2
0.6
0.1
0.0
0 .
3.9

-0.0
0.2
0.1

09-Jul-90 14:10134

R RSD

6 0.24
0 100.00
3 22.06
7 41.81
1 229.14
2 1073.62
a 1.31
1 232.60
0 0.25
) (5.55

00 1.43
3 -173.20

94 41.47
G 246.60

71 10.21
0 -129.91

27 156.12
34 88.06
40 0.12
20 60.15
15 22.07
41 14.87
69 -29.00
02 5493.35
40 2.12
70 25.23
50 97.11
58 14.88
23 0.70
43 173.34
.6 0.04
14 38.30
21 6.81
96 101.32
11 -873.46
40 83.27
55 87.14
39 88.44
33 25.32
58 115.85
37 -89.11
62 1.40
25 83.60

Dilution factor : 21.0000
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ICP Analysis - July 9, 1990 Duplicate Core 6 Composite

Sample name
Sample code
Sample code
S-uiwp1t code
Prograf IC

NAME M

1
2
3

r930
DUP
no0-I 0
H20t' In
SOT

V TNT CONCEN D[LCT

09-Jul-90 14:14:51

IR RSD

Al
St.
As
ba
B.
Di
It
C 1
Ca
Co
Cr
Co
Cu
Eu
Pe
La
Pk.
Li
Mg
Mr,
Hg
Ma
Nd
Ni
P
K
Sm
S.
Si
A3
Na
Or
S
Ta
Tl
Th
Sn
Ii

Zn
Zr

Di lution factor :

2.61
0.37
£ .27
5.41
0.70
4.49
a.07
2.07
1.49
6.8as
2.97
0.21
3.64
5.23
2.08
0.44
0.20
5.08

27.44
0.91
3.10
1.94

10.94
3.99

10.61
4.22
6.50
2.09
6.00
5.41

63.79
4.61
1.03
4.56
4.71
1.44
1.77
4.40
3.45
6.86
4.42
3.63
5.62

1 .290
-0.016
0.005
0.002
0.000

-0.015
0.186

-0.000
0.040

-0.014
0.143

-0.007
0.007

-0.001
0.049

-0.002
0.013

-0.000
1.015
0.001
0.018

-0.001
-0.074

0.003
9. 441
0.069

-0.024
0.056
1.026

-0.002
37.509

0.000
0.202

-0.007
0.327

-0.022
0.010
0.001
0.018

-0.220
-0.001
0.023

-0.000

21.0000

27.084
-0 . 327
0.100
0.040
0.003

-0 .31?
3.912

-0.004
0.841

-0.284
2.993

-0. 153
0.139

-0.016
1.038

-0.040
0.264

-0. 004
21.323
0.025
0.384

-0.012
-1.554
0.055

190.27
1.441

-0.504
1.167

21. 549
-0.043
7B7.68
0.004
4.235

-0.155
6.77

-0.469
0.220
0.031
0.371

-4.797
-0.016
0.492

-0.002

0.11
-188.75
149.15
41.98

231.95
-22.54

1.96
-717.19

1.09
-150.51

0.92
-173.20

16.38
-107.99

4.56
-86.60

0.00
-682.27

1.06
42.73
18.28

-101.03
-66.20
79.31

1.74
40.73

-165B.85
24.19

0.64
-62.01

1.06
150.79

9.78
-79.06
181.95

-178.84
21.30
91.00
20.77

-100.02
-703.20

1.2$
-3301.2
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ICP Analysis - July 9, 1990 Acid Blank

sampl name
Programme

NAME M

Al
Sb
As
93

Be

Cr1
Ca
Ce
Cr
Co
Cu
E v

La
Pt,
L i

M9
Mll
49
Mo
Nd
Ni

k
Sm
Se
si
A-3
Na
Sr
S
T3
T1
Th

Sr.
Ti

u 7
v 4

Zr. 3
Zr 

V Hf03

V IN! CONCEN

2.15
0.39
;.32
5.56
0. 72
4.70
5.59
2.97
0.59
7.14
2.27
0.21
3.73
5. 43
1.94
0.46
0.29
5.25
0.51
0.91

2.00
1.42
4.11
1.53
4.33
6.75
2.11
4.20
5.61
8.31
4.74
0.86
4.75
4.74
1.49

.*80

4.54
3.49

.12
.57
.01
.79

0.170
0.132
0.035
0.011
0.001
0.142
0.008
0.005
0.000
0.3r1
0.012
0.022
0.025
0.009
0.009
0.030
0.138
0.017
0.000
0.001
0.031
0.008
0.181
0.015
0.036
0.5G9
0.476
0.090
0.081
0.027
0. 1GO
0.004
0.003
0.049
0.414
0.274
0.018
0.015
0.030
2.621
0.022
0.002
0.044

09-Jijl-90 14t4048

RSD

10.40
18.37
12.68
13.10
16.21
20.05

'.57
19. 47
8.82

10. 63
31.27
57.74
11.92
14.10
21.10
18.75
20.83
13.47
5.41

33.61
11.49
20.93
17.71
28.51
43.03
7.25

11.62
16.93
10.38
B.00

10.7:3
12.22

157.53
21.83
13.35
16.68
1.0.53
12.35
15.02
10.60
0.67

14.74
12.09
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ICP Analysis - July 9, 1990 LMCS Check Standard

Sampole rne
Sample code
Sample code
Programme

NAME M

Al
Sb
As
BaEtafe
81
B
Cd
Ca
Ce
Cr
Co
Cu
Eu
Fe
La
Pb
Li

119

Hg
ho
Nd
Ni
P
K
Sn
Se
Si
AS
N.
Sr
S
Ta
Ti.
Th
Sn
Ii
w
U

Zn
2r

1
2

7eClT
S5T1
DI RECT
SST 09-3ul-90 14:57:41

V INT CONCEN

2.22
1.26
1.40

178.32
0.75
4.90

149.14
208 .83
237.26

13.73
50.71
0.69

56.40
5.94

63.46
0.49
0.29

100.89
285.56
156.56

3.31
2.16

28.94
96.50

1.64
C.54
6.78
3.79
4.31
5.70

23.19
321.45

1.09
4.88
4.96
1.54

21.67
4.58
4.50
7.56
4.63

399.00
5.98

0.320
10.333
0.090

10.668
0.0 02
0.292

10.309
10.317
10.27H
9.900
9.053

10.474
10.275
0.032

10.633
0.128
0.239

10.112
10.744
10.293
0.036
0.031
9.397

10.275
0.1411

10.683
0.549
2.783
0.141
0.039

10.179
10.314
0.265
0.088
1.030
0.611
5.146
0.019
0.319
7.323
0.030

10.3X54
0.069

6.32
1.14
7.74
1.49
2. 711
9.10
1.68
1.42
1.58
0.96
1.56
1.09
1.46
2.16
1 .66
4.63
7.89
1.56
1.36
1.50
(1.65

10.57
2.5v
1.44

11.64
1.55
7.50
3.44
4.37
6.43
1.47
1.41
2.67
1.67

a.2
4.34
1.41
7.62
3.5
2.63
8.70
1.33
4. GE)
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ICP Analysis - July 9, 1990 LMCS Check Standard

Sample name
sample code 1

Sample code 2
Programme

NAME MU

8793513
S872
1-10
SST

INT CONCEN

2.24
0.30
1.33
5.55
0.72
5.28
6.01
2.99
0.94
7.10
2.32
0.21
3.78

14.9'.
I.93
o.60
0.31
5.24
5.58
0.93
3.34
2.02

11.39
4.12
1.53
4.29
6.92
2.11
4.28
8.98
8.31
4.76
0.99
4.74
4.81
1.87
1.81
4.51
3.51
7.29
4.60
3.31
5.78

0.370
0.113
0.044
0.011
0.001
0.582
0.039
0.006
0.016
0.308
0.023
0.044
0.034
0.437
0.024
0.447
0.552
0.016
0.191
0.003
0.039
0.010
0.162
0.017
0.037
0.418
0.841
0.088
0. 122
0.489
0.165
0.005
0.038
0.04$
0.613
2.579
0.020
0.016
0.035
4.445
0.026
0.010
0.042

09--u-'1-90 15:02:21

RSD

0.79
15.80
27.03
10.44
6.64
3.89

17.96
9.63
3.2B

10.89
8.53

28 . B"7
4.17
I.51

12.76
1.69
7.10

10.94
1.77

24.46
4.4 H

14.89
17.18
14.06
78.32
18.53

2 . ,
2.50
0.87

15.47
5.01

[4.19
4.22
0-?1

20.87
8.61
6.45
4.35
6.70
S .9 R
9.51

G.0I

(-.0.

*rr

q.9
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ICP Analysis - July 9, 1990 LMCS Check Standard

Sampie name
Sample code I
Sample code 2
Pr rig ramme

NAME

-Al
Sb
As
Ba
lie14.i
B
Cd
C.1
Ce
Cr
Co
Cu

- Eu
Fe
La
Pb
Li
M2
Mn
Hg
Mo
Nd
Ni

K
Sm
So
Si
Aq
Na
R r
S
Ta
r1
Th
Sn
Ti
U

Zr.

77CLIR
SST3
DIRECT

ST 09-Jul-90 15:07:56

MV INT CONCEN RED

6.1 6
0.41

33.26
5.70

107.3GS
4.95
6.75
3 .05
0.77
7.16
2.37
0.21
3.20
5.44
2.16
0.46
0.29
5.30
0.53
1.03

125.24
72.31
11.47
5.30

12.53
4.37
C-77

14.56
21.15
6.05
8.49
4.78

18 .55
37.25
11.88
1.52
2.14

107.91
28.76
7.23
1. v34
3.42

42.00

10.250
0.285

21.810
0.020
4.253
0.331
0.092
0.009
0.009
0.388
0.032
0. 051
0.038
0.009
0.064
0.033
0.157
0.023
0.003
0.009

10.493
9.841
0.203
0.148

11.42B
0.794
0. 520

20.045
9.005
0.088
0.28 "
0.006

20.498
9.763

19.960
0.453
0.105

10.179
7.305
3.778

0.013
9.670

0.9t;
8.02
1.31
3.53
0.51
e."8
2.4212 .R4 :1322.8(;
0.74
7.82

16.23
0.00
3.;95

14.18
6.36
0.00
6.93
4.7/0

10.44
0.42
1.03
1.17

29.02
1.04
1 . '"'.
5.18
5.41)
0.80
0.76
1 .30
7. U7
6. 76
1.00
0.93
1 .4t
3.56
6.06
1.17
0.7e
3.96
0.92
6.17
1.13
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ACID DIGESTION TEST RESULTS
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) I I z

Single Shell Tank Project

1 2
I

Acid Digestion
Units For Samples Are Wet Weight

Tank:
Core:
Segment:
Customer ID:

241-U-110
6

F0917
Core 6 Composite

Check
Standard

Laboratory ID:
Acid Digestion

Laboratory ID:
Arsenic

Laboratory ID:
Mercury

Laboratory ID:

N/A
N/A

F0933

F0311
N/A

F0934
102.60% <5.OOE-03 ppm

F0933
100.80%

F0933

F1060
1.15E-04 mg

F0934

F0935
9.51 g/L

F0935
6.63E-01 ug/g

F0935
1.67 ug/g

F0935

F0936
11.6 g/L

F0936
1.90E-01 ug/g

F0936

F0306
9.93 g/L

F0937
79.76%

F0937
1.34 ug/g 92.42%

F0936 F0937
<4.31 ug/g 80.70% 85.00%

Blank Sample Duplicate
Sample

Spike Of
Sample

Check
Standard

N/A
N/A

FlOIl
103.40%

F0938
90.40%

F0938
Selenium 96.40% 8.62E-03 ppm 9.04E-01 ug/g



ICP Results DATA SUMMARY

Date Analyzed:

Procedure:
Analyst:
Digestion
Procedure:

March 31.1990
LA-505-151/A-0
J. A. White
Acid Digestion
LA-505-159/A-0

Digested Acid Standard:
Reagent Blank:
Core 6 Composite
Duplicate: Core 6 Cop.
Spike of Sample F0487
Digested Acid Sample:

Instrument
Starting

LMCS
Standard

I

Aluminum
Arsenic
Barium
Beryl Lim

C, Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Copper
Europium
Iron
Lanthanum

Lead
Li thium
Magnesium
Manganese
Mercury

MoIybdenum
Neodymium
Nickel
Phosphorous
Potassim
Samarium
Selenium
Silver
Sodium
Strontium
Sulfur
Tantalum
Thalli um
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

106.89%
105.48%
99.54%
98.55%

106.10%
101.92%
103.35%
102.80%
101.33%
100.28%
100.98%
101.23%
102.65%
96.47%

103.03%
98.78%

104.28%
102.18%
96.81%

101.70%
95.03%

103.50%
94.76%

102.77%
103.81%
102.21%
104.62%
99.99%

101.61%
98.43%
94.36%

103.48%
106.80%
108.40%
103.28%
109.55%
100.11%
102.09%
103.64%

Acid
Digest.

LMCS
Standard

Reagent
BLANK

x ppm

100.08%
87.77%
90.21%
91.28%

88.42%

84.28%
97.96%

91.03%

96.89%

94.46%
92.02%

72.18%
90.36%
89.46%

87.80%

0.17
0.02 LT
0.00 LT
0.00
0.35
0.16
0.01
0.08
0.07 LT
0.00 LT
0.01 LT
0.00 LT
0.05
0.09
0.16
0.01
0.02
0.02
0.02
0.01

-0.09 LT
0.02 LT
0.13
0.12 LT
0.06 LT
0.10
0.01 LT
0.27
0.00
0.17
0.02 LT
0.08
0.06
0.06
0.06
0.27 LT
0.00 LT
0.13
0.01 LT

Wet
Weight
Sample

ug/g

107879
262
299
7

27539
119
34

748
1715
868
140
27

16785
147

1252
51

2630
4849

428
95

896
222

35475
1934
1578
1428

126
146087

639
639
350

8236
4171

213
132

17899
122
215
278

Wet
Weight
Sample

Duplicate
ug/g

94696
106
32
2

12586
47

7 LT
419
284 LT
377
47
4 LT

9013
23 LT

466
3 LT

735
2811
959
36

-82 LT
96

12888
83 LT

220 LT
673
24 LT

69937
356
290
67 LT

850
1486
93
50

6825
45
84
63

LMCS

Spike ACID
Recovery Digestion

Closing
LMCS

Standard

NOT CALC. 88.04% 104.70%
104.67%

135.89% 81.31% 97.34%
96.92%

NOT CALC. 104.56%
-45.79% 98.99%
40.63% 100.59%
37.09% 100.45%
-52.79% 77.25% 98.41%
145.81% 78.74% 97.79%
24.07% 98.57%

100.04%
NOT CALC. 82.27% 100.40%

20.59% 95.23%
246.48% 101.95%
141.46% 81.06% 96.27%
-42.04% 101.51%

NOT CALC. 81.24% 99.60%
97.59%

48.19% 100.47%
381.28% 74.65% 93.62%
160.17% 80.69% 100.84%
148.31% 97.21%
-82.24% 100.29%

102.40%
100.70%

23.41% 103.40%
NOT CALC. 97.44%

45.91% 99.25%
97.91%

12.90% 79.69% 93.70%
102.19%
105.32%

181.10% 83.10% 105.29%
148.07% 82.46% 100.95%

107.79%
98.77%

35.82% 99.21%
187.34% 83.90% 101.52%

LT:
NC:
NOT

Less Than
Not Calibrated
CALC: Not Calculated

# Instrument Standards Outside Control Limits
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U1

SINGLE SHELL TANK PROJECT

I *J -t * 3

ACID DIGESTION
Laboratory Digestions

Tank:
Core:
Segment:
Customer ID:

241-U-110
6
F0917
Core 6 Composite

Check
Standard

Laboratory ID:
Acid Digestion

Laboratory ID:
Arsenic

Laboratory ID:
Mercury

Laboratory ID:
Selenium

N/A
N/A

F0933
102.60%

F0933
100.80%

F0933
96.40%

Blank

F0311
N/A

F0934
<5.OOE-03 ppm

F1060
I. 15E-04

F0934
8.62E-03

mg

ppm

Duplicate
Sample

Check
Standard

Sample

F0935
9.51

F0935
6.30E-03

F0935
1.59E-02

F0935
8.60E-03

g/L
N/A
N/Ag/L

ppm

ppm

ppm

F0936
11.6

F0936
2.20E-03

F0936
1.56E-02

F0936
<5.00E-02

Spike of
Sample

F0306
9.93

F0937
79.76%

F0937
92.42%

F0937
80.70%

g/L

ppm

ppm

ppm

F1011
103.40%

F0938
90.40%

F0938
85.00%



Analytical Batch

LAB SEGMENT SERIAL #: F0917

INSTRUMENT N/A

PROCEDURE/REV LA-505-159/A-1

TECHNOLOGIST D. M. Southwick

DATE 02-08-90

TEMPERATURE 72 C
STARTING TIME 07:50
ENDING TIME 14:00

CHEMIST S. A. Jones

DESCRIPTION LAB ID

1 Reagent Blank 89-050 F0311

2 Sample 89-050 F0304

3 Duplicate 89-050 F0305

4 Spike 89-050 F0306

S Sample Composite 6 F0935

6 Duplicate Composite 6 F0936

7

8

9

10

11

CUSTOMER ID:Core 6 Composite

Acid Digestion

Note:

Sample is not spiked prior to
digestion.

This procedure provides a
sample to be spiked later with
the appropiate element.

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.

Spike 104C18/5 mL 103CI5D/SmL 50 mL

Note

SST-102 Rev. F 917/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT Perkin/Elmer AA

PROCEDURE/REV LA-355-131/A-2 _
TECHNOLOGIST J. Hopkins
DATE 3-15-90
TEMPERATURE 70 F

STARTING TIME 13:00

ENDING TIME 14:00

CHEMIST R. K. Fuller

DESCRIPTION LAB ID

1 Initial LMCS Check Std F0933

2 Reagent Blank Composite 6 F0934

3 Sample Composite 6 F0935

4 Duplicate Composite 6 F0936

5 Spike Composite 6 F0937

6 LMCS Check Std F1011

7 Reagent Blank Composite 14 F1012

8 Sample Composite 14 F1013

9 Duplicate Composite 14 F1014

10 Sample Composite 15 F1037

11 Duplicate Composite 15 F1038

CUSTOMER ID:Core 6 Composite

Arsenic Analysis

Acid Digestion

DESCRIPTION LAB ID

12 LMCS Check Std F1059

13 Sample Composite 12 F1061

14 Duplicate Composite 12 F1062

15 Spike Composite 12 F1063

16 LMCS Check Std F1083

17 Sample Composite 13 F1085

18 Duplicate Composite 13 F1066

19 Spike Composite 13 F1087

20 Final LMCS Check Std F1088

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.

LMCS Check Std 56C1 1BR135 uL 35 mL

Spike 58C1 1BR/35 uL F0935 / 2.0 mL 35 mL

SST-102 Rev. F 9/17/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: As

PROCEDURE: LA-355-131 REVISION: A-2
INSTRUMENT: Perkin - Elmer AA PROPERTY NUMBER: WA77479
TECHNOLOGIST: J. A. Hopkins PAYROLL NUMBER: 6A543
DATE: 03-15-90

CALIBRATION STANDARD ID: 38C9-B

ANALYTE CONCENTRATION: 1.00 ppm

TYPE OF CALIBRATION: Linear Regression

Instrument Reading
Dilution Concentration Unit=

0 0 2
25 uL 25 ng 52
50 uL 50 ng 104
75 uL 75 ng 143

COMMENTS:

SST-103 Rev. (Draft) 914/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT Perkin Elmer AA
PROCEDURE/REV LA-325-102/A-1

TECHNOLOGIST J. Hopkins

DATE 02-27-90

TEMPERATURE 70 F

STARTING TIME 13:00

ENDING TIME 14:00

CHEMIST R. K. Fuller

DESCRIPTION LAB ID

1 Initial LMCS Check Std F1059

2 Reagent Blank F1060

3 Sample Composite 12 F1061

4 Duplicate Composite 12 F1062

5 Spike Composite 12 F1063

6 LMCS Check Std F1064

7 LMCS Check Std F1083

8 Sample Composite 13 F1085_

9 Duplicate Composite 13 F1086

10 Spike Composite 13 F1087

11 LMCS Check Std F088

CUSTOMER ID:Core 6 Composite

Mercury Analysis

Acid Digestion

DESCRIPTION LAB ID

12 LMCS Check Std F1077

13 Sample Composite 13 F1079

14 Duplicate Composite 13 F1080

15 LMCS Check Std F1082

16 LMCS Check Std F0933

17 Sample Composite 6 F0935

18 Duplicate Compo.ite 6 F0936

19 Spike Composite 6 F0937

20 Final LMCS Check Std F0938

21

22

PRIMARY BOOK # SECOND BOOK # THIRD B# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT. VOL. OF STD.

LMCS Check Std 58C 1IBP/25uL 25 mL

Spike S8C11BP/20uL F0935/260 uL 25 mL

SST-102 Rev. F 9/7/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: HG
PROCEDURE: LA-325-102 REVISION: A-1
INSTRUMENT: Perkin - Elmer AA PROPERTY NUMBER: WA77479

TECHNOLOGIST: J. A. Hopkins PAYROLL NUMBER: 6A543
DATE: 2-27-90

CALIBRATION STANDARD ID: 102C3W
ANALYTE CONCENTRATION: 100 ppm

TYPE OF CALIBRATION: Least Square

Instrument Reading
Dilution Concentration Units=

0 0 8
10 uL 10 ng 53

20 uL 20 ng 95

40 uL 40 ng 181

COMMENTS:

SST-103 Rev. (Draft) 9/4/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #:F0917

INSTRUMENT Perkin Elmer AA

PROCEDURE/REV LA-362-131/A-3

TECHNOLOGIST S. Riel
DATE 3-29-90
TEMPERATURE 70 F

STARTING TIME 13:30
ENDING TIME 14:00
CHEMIST R. K. Fuller

DESCRIPTION LAB ID

1 Initial LMCS Check Std F0933

2 Reagent Blank F0934

3 Sample Composite 6 F0935

4 Duplicate Composite 6 F0936

5 Spike Composite 6 F0937

6 Final LMCS Check Std F0938

7

8

9

10

11

CUSTOMER ID:Core 6 Composite

Selenium Analysis

Acid Digestion

DESCRIPTION LAB ID
12

13

14

is

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALOT.VOL. OF STD.

LMCS Check Std 58CI1BU35 uL 35 mL

Spike 58C11BU/35 ut F0935/100 uL 35 mL

SST-102 Rev. F 9/7/90 interim
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Single Shell Tank
Calibration Record

ANALYTE: SE

PROCEDURE: LA-365-131 REVISION: A-3
INSTRUMENT: Perkin Elmer AA PROPERTY NUMBER: WA77479
TECHNOLOGIST: Steven Riel PAYROLL NUMBER: 6C280

DATE: March 29, 1990

CALIBRATION STANDARD 10: 102C3Z
ANALYTE CONCENTRATION: 1.00ppm

TYPE OF CALIBRATION: Linear Regression

Instrument Reading
Dilution Concentration Unit - Millimeters

0 0 3.5
25 uL 25 nG 24.5
50 uL 50 nG 47.0
75 uL 75 nG 68.5

COMMENTS:

SST-103 Rev. Draft) 9/4/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F0917

INSTRUMENT ICP
PROCEDURE/REV LA-505-151
TECHNOLOGIST J. A. White

DATE 3-31-90
TEMPERATURE N/A
STARTING TIME 07:48
ENDING TIME 14:15
CHEMIST S. A. Jones

DESCRIPTION LAB ID

I LMCS Check Std N/A

2 Digested Std F0479

3 Reagent Blank F0487

4 Sample 89-072 F0480

5 Duplicate 89-072 F0481

6 Spike 89-072 F0482

7 Digested Std F0843

8 LMICS Std N/A

9 Sample Core 6 Composite F0935

10 Duplicate Core 6 Composite F0936

11 Sample Core 5 Composite F091 1

CUSTOMER ID:Core 6 Composite

ICP

ICP Analysis of Core 6
Composite.

Sample analysed after Acid
Digestion.

DESCRIPTION LAB ID

12 Duplicate Core 5 Composite F0912

13 LMCS Check Std N/A

14 Sample 89-083 F0744

15 Duplicate 89-083 F0745

16 Sample 89-084 F0768

17 Duplicate 89-084 F0769

18 Acid Digest Std F0771

19 LMCS Check Std N/A

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STO.

LMCS Check Std 7C1 11F/11.0 mL 82B38C/1.0 mL 77C 1F/1.0 mL 11.00 mL

Digested LMCS (1) 81C11A/5.0 mL 50.00 mL

Digested LMCS (21 82C1 1A/5.0 mL 50.00 mL

Spike 103C15C/5 mL 10415D5 ml 89-072/.3935 g 50.00 mL

SST-102 Rev. F 917/90 Interim
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ICP Results RAW DATA SUMMARY

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

Instrument
Starting

LMCS
Standard

March 31.1990
LA-505-151/A-0
J. A. White
Acid Digestion
LA-505-159/A-0

Acid
Digest.

LMCS
Standard

Digested Acid Standard:

Reagent Blank:
Core 6 Composite
Duplicate: Core 6 Comp.
Spike of Sample F0487
Digested Acid Sample:

Reagent
BLANK

Wet
Weight
Sample

ug/g

Wet
Weight
Sample

Duplicate
ug/g

Aluminum
Antimony
Arsenic
Barium

Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Li thi um
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Si lver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uraniu
Vanadi um
Zinc
Zirconium

106.89%
110.63%
105.48%
99.54%
98.55%

106.10%
101.92%
103.35%
102.80%
101.33%
100.28%
87.77%

100.98%
101.23%
102.65%
96.47%

103.03%
98.78%

104.28%
102.18%
96.81%

101.70%
95.03%

103.50%
94.76%

102.77%
103.81%
102.21%
85.22%

104.62%
99.99%

101.61%
98.43%
94.36%

103.48%
106.80%
108.40%
103.28%
84.98%

109.55%
100.11%
102.09%
103.64%

#

9

100.08%
87.77%
90.21%
91.28%

88.42%

84.28%
97.96%

91.03%

96.89%

94.46%
92.02%

56.97%
72.18%
90.36%
89.46%

#

87.80%

0.17
0.24
0.02 LT
0.00 LT
0.00
0.35
0.16
0.01
0.08
0.07 LT
0.00 LT
0.04
0.01 LT
0.00 LT
0.05
0.09
0.16
0.01
0.02
0.02
0.02
0.01

-0.09 LT
0.02 LT
0.13
0.12 LT
0.06 LT
0.10
0.21
0.01 LT
0.27
0.00
0.17
0.02 LT
0.08
0.06
0.06
0.06
0.04 LT
0.27 LT
0.00 LT
0.13
0.01 LT

107879
1345
262
299

7
27539

119
34

748
1715
868
452
140
27

16785
147

1252
51

2630
4849

428
95

896
222

35475
1934
1578
1428

10355
126

146087
639
639
350

8236
4171

213
132
408

17899
122
215
278

94696
500
106
32
2

12586
47

7 LT
419
284 LT
377
49 LT
47

4 LT
9013

23 LT
466

3 LT
735

2811
959

36
-82 LT
96

12888
83 LT

220 LT
673

3780
24 LT

69937
356
290
67 LT

850
1486

93
50

181
6825
45
84
63

NOT CALC. 88.04% 104.70%
106.97%
104.67%

135.89% 81.31% 97.34%
96.92%

NOT CALC. 104.56%
-45.79% 98.99%
40.63% 100.59%
37.09% 100.45%

-52.79% 77.25% 98.41%
145.81% 78.74% 97.79%
265.91% 69.56% 77.48%

24.07% 98.57%
100.04%

NOT CALC. 82.27% 100.40%
20.59% 95.23%

246.48% 101.95%
141.46% 81.06% 96.27%
-42.04% 101.51%

NOT CALC. 81.24% 99.60%
97.59%

48.19% 100.47%
381.28% 74.65% 93.62%
160.17% 80.69% 100.84%
148.31% 97.21%
-82.24% 100.29%

102.40%
100.70%

-186.81% 82.94%
23.41% 103.40%

NOT CALC. 97.44%
45.91% 99.25%

97.91%
12.90% 79.69% 93.70%

102.19%
105.32%

181.10% 83.10% 105.29%
148.07% 82.46% 100.95%

84.76%
107.79%
98.77%

35.82% 99.21%
187.34% 83.90% 101.52%

LT:
NC:
NOT

Less Than
Not Calibrated
CALC: Not Calculated

# Instrument Standards Outside Control Limits

A A

F0479
F0487
F0935
F0936
F0482
F0483

Spike
Recovery

LNCS
ACID

Digestion

Closing

LMCS
Standard

#

U



ICP Results

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

March 31.1990
LA-505-151/A-0

J. A. White
Acid Digestion
LA-505-159/A-0

RAW DATA REPORT

Acid Digested LMCS Standard
Reagent Blank

Core 6 Coqposite
Duplicate of Core 6 Coqposite

Spike of 89-072
Acid Digested LMCS Standard

Starting
LMCS Standard

Instrunent Recovery

Standard

ppm %

SST-1 SST-2 SST-3

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium

3 Chromiun
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Li thium
Magnesiun
Manganese
Mercury
Molybdenum

-- -Neodymiun

Nickel
Phosphorous
Potassium

Samarium

Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thatti um.
Thorium
Tin

Titanium
Tungsten
Urani um
Vanadium

Zinc
Zirconium

Dilution
Factor

11.06

9.95

10.19
10.34
10.28
10.13
10.03
8.78

10.10

10.27

9.88
10.43
10.22

9.50
10.35

25.69

25.00
10.16

54.20

10.21

1.00

53.16

10.12

48.33
51.62

10.38

10.46

53.51

54.89

1.00

53.44 106.89%
110.63%

52.74 105.48%
99.54%

9.86 98.55%
106.10%
101.92%
103.35%
102.80%
101.33%
100.28%
87.77%
100.98%
101.23%
102.65%
96.47%
103.03%
98.78%
104.28%
102.18%

24.20 96.81%
50.85 101.70%

95.03%
103.50%

47.38 94.76%
102.77%
103.81%

51.11 102.21%
42.61 85.22%

104.62%
99.99%
101.61%

49.21 98.43%
47.18 94.36%
51.74 103.48%

106.80%
108.40%

51.64 103.28%
21.25 84.98%

109.55%
10.01 100.11%

102.09%
51.82 103.64%

1.00

N

10.01
8.78
9.02
9.13

8.84

8.43
9.80

9.10

9.69

9.45
9.20

# 5.70
7.22
9.04
8.95

100.08%
87.77%
90.21%
91.28%

88.42%

84.28%
97.96%

91.03%

96.89%

94.46%
92.02%

56.97%
72.18%
90.36%
89.46%

#

8.78

10.00

87.80%

0.17
0.24
0.02
0.00
0.00

LT
LT

0.35
0.16
0.01
0.08
0.07 LT
0.00 LT
0.04
0.01 LT
0.00 LT
0.05
0.09
0.16
0.01
0.02
0.02
0.02
0.01

-0.09 LT
0.02 LT
0.13
0.12 LT
0.06 LT
0.10
0.21
0.01 LT
0.27
0.00
0.17
0.02 LT
0.08
0.06
0.06
0.06
0.04 LT
0.27 LT
0.00 LT
0.13
0.01 LT

1.00

1025.50
39.41

6.57
2.84
0.23

261.79
8.04
1.00
7.11

54.50
8.25

14.69
3.57
0.87

159.56
4.26

26.63
1.68

25.00
46.09
4.07
2.52

29.63
4.52

337.23
64.01
52.53
31.57
98.43
3.91

1388.70
6.08

10.60
10.71
78.29
39.65
5.42
2.83
9.88

394.34
3.61
2.04
7.01

1.00 101.00
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F0479
F0487
F0935
F0936
F0482
F0483

LMCS
Acid

Digestion
Standard

ppm

Reagent
Blank

Acid
Digestion
Standard
Recovery

I

0.00951
0.4753

50.00
Sanpie

Digestion
Weight
Voluine
SafpLe

Dilution
Three

ppm



ICP Results RAW DATA REPORT
Page 2 of 4

0.01159 g/mL.
0.5797 g

50.00 mL
Sample Sample

Duplicate Duplicate
Dilution Dilution

Two One
ppin ppm

Digestion
Weight
Volume

Spike of
Sample

Dilution
Three

pM

0.00787 g/mL
0.3935 g
50.00

Spike of Spike of
Sample Sample

Dilution Dilution
Two One
ppm ppm

Spike Standard
Recovery LMCS

Acid
Digestion

% ppm

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Li thium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
ThaLlium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

8.80

8.13

7.73
7.87
6.96

8.23

8.11

8.12

7.47
8.07

NOT CALC.

135.89%

NOT CALC.
-45.79%
40.63%
37.09%

-52.79%
145.81%
265.91%
24.07%

NOT CALC.
20.59%

246.48%
141.46%
-42.04%

NOT CALC.

48.19%
381.28%
160.17%
148.31%
-82.24%

-186.81%
23.41%

NOT CALC.
45.91%

1050.60
12.79
2.49
0.79
0.06

238.67
1.13
0.32
6.05

16.30
7.38
4.30
1.33
0.25

158.30
1.40

11.91
0.49
6.64

46.08
3.59
0.90
8.52
2.11

338.97
18.38
15.00
13.57
52.61

1.20
1376.60

5.63
6.08
3.33

23.87
11.53
2.02
1.26
3.88

170.15
1.16
1.58
2.65

1.00 101.00 21.00 1.00 101.00 21.00

g/mL
g
mL

Sample

Dilution
One
ppn

Digestion
Weight
Volume
Sample

Duplicate
Dilution

Three

ppm

1097.90
25.47
3.60
0.91
0.11

145.92
2.72
0.42
4.85

22.85
3.81
6.53
1.66
0.33

104.50
1.82

21.97
0.76
8.52

32.60
11.11

1.10
2.27
2.50

149.42
19.49
21.02
19.61
43.83

1.61
810.85

4.13
5.16
4.49

27.42
17.22
3.15
1.36
5.58

188.42
1.57
1.40
2.81

1138.40
5.80
1.23
0.38
0.02

131.45
0.54
0.08 LT
4.09
3.30 LT
4.37
0.57 LT
0.55
0.05 LT

104.61
0.26 LT
5.40
0.03 LT
4.66

32.48
2.57
0.42

-0.95 LT
1.11

-- 138.45
0.97 LT
2.55 LT
7.80

37.10
0.28 LT

814.30
3.94
3.37
0.78 LT
9.86
2.54
1.08
0.58
2.10

79.13
0.53
0.98
0.73

421.18
39.89

5.81
14.20
0.18

78.01
5.87
4.28
7.58

58.97
20.83
30.47
6.50
0.91

76.17
7.71

29.96
14.45
4.89

68.16
5.97
2.72

42.04
17.86
1.,

69.67
54.36
32.07
26.16
7.19

448.44
8.73

11.00
13.21
69.83
40.73
19.22
15.29
8.15

392.78
2.76
4.40

20.74

366.06
4.20
1.03

11.84
0.02

40.75
3.04
2.84
6.54
4.73

17.25
10.41
3.29
0.06 LT
5.20
3.08
6.65

11.83
4.13

58.65
0.51
2.98

44.36
12.36
16.00
4.05 LT
1.59 LT

10.02
11.16
3.12

388.06
7.37
5.67
3.30
8.51
1.90

12.28
12.09
0.86

68.61
0.37 LT
3.27

12.72

12.90%

181.10%
148.07%

35.82%
187.34%

Dilution
Factor

21.00
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8.31
8.25

8.37
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ICP Results RAW DATA REPORT
Page 3 of 4

Acid
Digestion

Standard
Recovery

Ending
LMCS

Standard
Standard
Recovery

SST-1 SST-2 SST-3

ALuminum
Antimony
Arsenic
Barium
BerytLium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
I ron
Lanthanum
Lead
Lithi um
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassi um
Samarium
Setenium
Siticon
Silver
Sodium
Strontium
Sulfur
TantaLum
Thalt' um
Thorium
Tin
Titanium
Tungsten
uranium
Vanadium
Zinc
Zirconium

88.04%

81.31%

77.25%
78.74%
69.56%

10.70

9.73

9.90
10.06
10.05
9.84
9.78
7.75
9.86

82.27% 10.04

81.06%

81.24%

74.65%
80.69%

9.63
10.15
9.96

9.36
10.08

25.07

52.38

10.00

47.71
51.08

10.24

10.34
24.36
9.93

79.69%

83.10%
82.46%

83.90%

Dilution
Factor

52.64

9.92

1.00

52.76

54.01

1.00

52.35 104.70%
106.97%

52.33 104.67%
97.34%

9.69 96.92%
104.56%
98.99%
100.59%
100.45%
98.41%
97.79%
77.48%
98.57%
100.04%
100.40%
95.23%

101.95%
96.27%

101.51%
99.60%

24.40 97.59%
50.24 100.47%

93.62%
100.84%

48.60 97.21%
100.29%
102.40%

50.35 100.70%
41.47 82.94%

103.40%
97.44%
99.25%

48.95 97.91%
46.85 93.70%
51.10 102.19%

105.32%
105.29%

50.48 100.95%
21.19 84.76%

107.79%
9.88 98.77%

99.21%
50.76 101.52%

1.00

Spike Spike
Standard Standard

LMCS ID
Book

ppm #
added 5.0 mL.

103C15C

10.00 5.0 mL
104c15D

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00

# 10.00
10.00
10.00
10.00

9.95

10.00
10.00

10.00
9.98

1.00

SST-1 SST-2

10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00

10.00
10.00
10.00

10.00
10.00

25.00

50.10

10.00

50.10
50.10

10.00

10.00
25.00
10.00

50.00
50.10

50.10

10.00
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ICP Results RAW DATA REPORT
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ACID ACID
DIGESTION DIGEST.

LMCS LMCS LMCS LMCS
Standards Standard STANDARD

Values IDs VALUES IDs
Book Book

ppm # ppm #
SST-3 78C1F in 81C11A

82B38C Sample 82C11A
77C11F

Aluminum 50.00 100.00
Antimony
Arsenic 50.00
Bari um 100.00
Beryttium 10.00
Bismuth 100.00
Boron 100.00
Cadmium 100.00
Calcium 100.00
Cerium 100.00
Chromium 100.90
CobaIt 100.00
Copper 100.00
Europium

r Iron 100.00
Lanthanum 100.00
Lead 100.00
Lithium 100.00
Magnesium 100.00
Manganese 100.00
Mercury 25.00
MoLybdenum 50.00 99.80

- Neodymium 100.00
Nickel 100.00

7% Phosphorous 50.00 100.00
Potassium 100.00
Samarium
Selenium 50.00
Silicon 50.00 100.00
Silver 100.00
Sodium 100.00
Strontium 100.00
Sulfur 50.00
Tantalum 50.00 99.50
Thallium 50.00
Thorium
Tin 100.00
Titanium 50.00 100.10
Tungsten 25.00
Uraniun
Vanadium 10.00
Zinc 100.00
Zirconium 50.00 99.80

Dilution 10.00
Factor
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3L-Mar-90

Condi tion

VACUUM
SPTEmP
MA INS
-1000V
CTEMP
+5b
+12V
-12V
+24V
- I OOV
+5VSaI
+15Vtf
- 1 57VSQ

07: 40:34

Mi r.Value

37.21
38.60
233 .2
-1005
24.20
5. 160
12.15
-12.2
23.16
-)00
5.150
15.14
-15.2

Position Calibration
SLIT PM
POS'N

7.000
37.00
220.0
-1010
19.00
4.750
11.70
-12.3
22.50
-101
4 .750
14.70
-15.3

/ M aY

50 .00
39.00
247.0
-990
35.00
5.250
12.30
-11.7
26.50
-99.0
5.250
15.30
-14.7

in Progress
ALPHA BETA ALPHA BETA ALPHA BETA
SLIT SLIT LAMBDAl LAMODA1 LAMEDA2 LAMbfDA2

Previous datn !
INSIR 0.00000 567.348 1.00106 -0.6934
Current data :
IKUTR 0.00000 587.206 1.00105 -0.6533
START THE PLASMA NOW, PLEASE. 31-Mar-90

1.00000 -0.0604 0.00000 0.00000

1.00009 -0.0612
07:56:20

0.00000 0.00000
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Sample name
Pro-3ramme

NAME

AL
SB
AS
SA
BE

CD
Cl)
CA
CE
I'l

Ck
Cu
E i
IFE
LA
PB
L.
MG

IiNNIN

S E
SI
AG
NA
sic
S
TA
IL
III
SN
I1
W
U
v 1
ZN
2R2

MV INT

1.27
0.34
0.76
2.12
0.52
2.76
2.67
1.66
0 .36
2.16
0.93
0.19
1.02
2.2;
1.05
0.28
0.24
2.32
0.32
0.50
2.94
1.30
3.21
2.41
0.79
1.98
2.81
1.23
2.03
B.13
2.95
2.31
0.54
2.26
2.37
0.69
0.93
2.28
0.97
2.60B
2.69
2.06
3.11

Sample name
Prosramme

NAME

SSIl
:551T 31-Kar-90 08:31:46

RSD

1.34
1.04
1.42
1.06
0.29
1.84
1.44
1.67
1.12
1.21

0.60
1.03
1.13
0.53
1.07
0.24
1.24
0.91
1.89
0.14
0.12
1.97
1 .2S
2.31
0.99
1.19
1.50
1.09
1 . 21.
1.37
0.87
1.42
0.91
0.49
0.96
0.54
0.98
1.89
1.20
1.00
0.71
0.78

SST1
SS

MV INT

31-lar-9 08:36:20

RSD

649.65 0.82
15.37
75.00

0.45
0. 49

Sample name
Projramme

: SST2
: SST 31-Mar-90 08:38:24

LI
K
NA
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NAME MV TNT

BA
VE
Co)
CA
cR

Cu
Cu
FE
MO
MN
NI
AG
SR
VI
ZN

398. 40
618.01
343.84
:575.15

79.83
1.43

131.69
166.69

D14.8O
350.10
184.74
559.91
697.07
237.54
669.67

0.46
0.42
1.26
0.46
3.81
1 . 8
0.46
1.17
1.06
0.78
1.10
0.50
0.66
0.48
0.89

Sample name
Pro~ramme

NAME

AL
B
Ha
MO
P
SI
3
TA
TI
w
ZR

MV TNT

25.08
667.34
703.22
325.72
55.3 1
95.90
42.64

131 . 18
592.40
74.93

190.94

Sample name
Pr a gr ask Sie

NAME

SE
AS
l I
PH)
SE
IL
TH
SN
U

SST3
SST 31-har-90 06:41:31

RSED

1.54
1 . 93
2.73
2.49
2 . 45
2.50
2.41
2.66
1.71
2.41
1 .72

SST4
SST

MV TNT

7.34
13G.47
116.23

5.29
54.98
54.92
19.46

230.98
13.57

31-Mar-90 08:44:53

RED

0.19
0.63
0.63
0.79
1 . 16
0.81
0.27
0.98
0.013

Sample name
Programme

NAME

CE
EU
LA
NEI

SST5
SST

MV INT

16.52
654.£9

7.71
18.61

31-Mar-90 08:48:47

RSD

0.51
0.67
0.57
0.32

I
R SD

I - 1 11



Sm 15.72

Programme name SST

Curve Min Int Max Int

CRVI 1.2081 26.334

Programme name SST

--Crve- Min Int Max int

CRV1 0.3217 7.7112

Programme name SST

Curve Min Int Max Int

CRV1 0.7220 143.29

Programme name : SST

Curve Min Int Max Int

CRY1 2.0184 416.32

Programme name : SE!

Curve Min Int Max Int

CRYI 0.4975 648.91

Programme name : SST

Curve Kin Int Max Int

Channel name : AL Polynomial type 2 CC

Curve Coefficients
CO Cl C2

-0.267060E+01 0.210000E+01

Channel name z SDI Polynomial type CC

Curve Coefficients
CO Cl C2

-0.483441E+01 0.142748E+02

Channel name : AS Polynomial type CC

Curve Coefficients
CO Cl C2

-0.5(0038E+00 0.736992E+00

Channel name : PA Polynomial type : CC

Curve Coefficients
CO CI C2

-0.107232E+00 0.504699E-01

Channel name " BE Polynomial type ; CC

Curve Coefficients
CO C1 C2

-0.169612E-01 0.323893E-01

Channel name : DI Polynomial type : CC

Curve Coefficients
CO C1 C2

~1

C3

C3

U3

C3

C3

C3



CRUI 2.6217 122.04 -0.243213E+01 0.081313E+00

Programme name SST

Curve Min Int Max Int

CRVI 2.5403 910.71

Programme name: SST

Curve Min Int Max Int

CRV1 1.5770 361.03

Programme name SST

Curve Kin Int Max Int

CRVI 0.3442 603.91

Programme name : SST

Curve Kin Int Max Int

CRVL 2.8164 17.344

Programme name : SST

Curve Kin lnt Kax lot

CRVY 0.8826 83.827

Programme name : SST

Channel name : B Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.154626E+00 0.578258E-01

Channel name : CD Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.970258E-01 0.584493E-01

Channel name : CA Polynomial type : CC

Curve Coefficients
CO C C2

-0.12607&E-01 0.34795GE-01

Channel name : CE Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.437482E+01 0.147565E+01

Channel name : CR Polynomial type : CC

Curve Coefficients
CC Cl C2

-0.235q70E+00 0.253466E+00

Channel name : CC Polynomial type : CC

C3

C3

C3

C3

Ca
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riivi1 1~U1 ±ru~ .. WUbt1 V OI4LV

Programme name : SST

Curve Min Int Max lnt

CRVl 1.7293 138.27

Programme name : SST

Curve Min Int Max Int

CRV1 2.1575 697.43

Programme name t SST

Curve Min Int Max Int

CRYl 0.9937 175.23

Programme name : SST

Curve Min Int Max Int

CRVI 0.2701 6.0906

Programme name : SST

Curve Min Int Max Int

CRtVl 0.2255 5.55A4

Channel name : CU Polynomial type : CC

Curve Coefficients
CO C1 C2

-0.280337E+00 0.154003E+00

Channel name : EU Polynomial type : CC

Curve Coefficients
CO Cl C2

-O.S9G1752-01 0.306550E-01

Channel name : FE Polynomial type ; CC

Curve Coefficients
CO Cl C2

-0.126143E+00 0.120596Et00

Channel name : LA Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.766294E+00 0.269505E+01

Channel name : PB Polynomial type CC

Curve Coefficients
CO Cl C2

-0.469378E+01 0.197772E+02

Programme name : SST

Curve Min Int Max Int

Channel name : LI

Co

Polynomial type : CC

Curve Coefficients
Cl C2

C3

C3

464
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. .... pZ..1J -V..UVb4L*QU 0..72397E-0l

Programme name : ssr

Curve Min Int Max Int

CRV1 0.3005 540.54

Programme name : SST

Curve Min Int Max Int

CRI 0.5542 367.60

Programme name : SST

Curve Min Int Max Int

CRV1 2.78R6 738.38

Programme name ! SST

Curve Min Int Max Int

CRVL 1.2385 342.00

Programme name : SST

Curve Min Int Max Int

CRVI 3.0466 19.544

Programme name : SST

Curve Min Int Max Int

Channel name : MG Polynomial typo : CC

Curve Coefficients
CO Cl C2

-0.122972E-01 0.38B743E-01

Channel name : MN Polynomial type : CC

Curve Coefficients
Ce Cl C2

-0.333797E-01 0.572223E-01

Channel name : HG Polynomial type : Cc

Curve Coefficients
CO Cl C2

-0.209582E+00 0.713996E-01

Channel name : no Polynomial type CC

Curve Coefficients
CO Cl C2

-0.200928E+00 0.154125E+00

Channel name : ND Polynomial type CC

Curve Coefficients
CO Ci C2

-0.416322E+01 0.129817E+01

Channel name : NI Polynomial type CC

Curve Coefficients
CO Cl C2
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Programme name SST

Curve Min Int Max Int

CRV1 0.7480 58.149

Programme name SST

Curve Min Int Max Int

CRVl 1.8845 16.139

Programme name : SET

Curve Kin Int Max Int

CRVl 2.6723 16.507

Programme name : SET

Curve Min Int Max Int

CRVI 1.1682 57.724

Programme name : EST

Curve Min Int Max Int

CRYL 1.9241 100.69

Programme name : SST

Curve Kin Int Max Int

CRVL 7.7257 5S7.91

Channel name P Polynomial type CC

Curve Coefficients
CO CI C2

-0.721094E+00 0.915060E+00

Channel name K Polynomial type : CC

Curve Coefficient,
CO Cl C2

-0.740930E+01 0.373515E+01

Channel name SM Polynomial type : CC

Curve Coefficients
CO C1 C2

-0.435854E+01 0.154943E+01

Channel name SE Polynomial type : CC

Curve Coefficients
CO CI C2

-0.228795E+01 0.1B6063E+01

Channel naie :S Polynomial type : CC

Curve Coefficients
CO C1 C2

-0.107679E+01 0.532650E+00

Channel name : AG Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.294766E+O0 0.362462E-01

C3

C3

C3

Ca

C3



7.7257 567.91 0.Zliibbt+UU U.Jb~iI~.Lt~V±
CRVI

Programme name : SST

Curve Min Int Max Int

CRVl 2.6073 79.746

Programme name : SST

Curve Min Int Max Int

CRVI 2.1970 731.93

Programme name : SST

Curve Min Int Max Int

CRVl 0.5114 44.770

Programme name : SST

Curve Min Int Max Int

CiVi 2.1451 137.74

Programme name : SST

Curve "in Int Max Int

CRVl 2.2490 57.661

Channel name NA Polynomial type : CC

Curve Coefficients
CO Cl .2

-0.205090E401 0.694043E+00

Channel name SR Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.665745E-01 0.287069E-01

Channel name : S Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.639361E+00 0.118767.+01

Channel name : TA Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.875728E+00 0.387833E+00

Channel nawe : 71.2 Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.45050&E+01 0.190301E+01

Programme name : SST

Curve Min Int Max Int

Channel name : TH

CO

Polynomial type : CC

Curve Coefficients
Cl C2

C3

C3
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CRV1 0.65I6 20.422

Programme name SST

Curve Min lnt Max Int

CRVl 0.8879 242.52

Programme name : SST

Curvo Min Int Max Int

CIV1 2.1666 622.10

Programme name : SST

Curve Min Int Max Int

CRVl 0.9240 78.673

Programme name : SST

Curve Min Int Max Int

CRV 2.6568 14.250

Programme name : $5?

Curve Min Int Max Int

CRUI 2.5514 249.41

Programme name : SST

Curve Min Int Max Int

0.370028E+01 .j 2-

Channel nam al type : CC

Curve Coirricients
CO CI C2

-0.406305E+00 0.434706E+00

Channel name TI Polynomial type CC

Curve Coefficients
CO Cl C2

-0.193213E+00 0.847176E-0i

Channel name I U Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.6576l6E+00 0.676096E+00

Channel name : U Polynomial type : CC

Curve Coefficients
CO CI C2

-0.2159567E+02 0.920132E+01

Channel name : VI Polynomial type : CC

Curve Coefficients
CO CI C2

-0.228713E+00 0.85160SE-01

Channel name : ZN Polynomial type : CC

Curve Coefficients
CO Cl C2 C3
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CRV1 1.9545 703.16 -0.616323E-01 0.299574E-01

Programme-name -SST

Curve Min Int Max Int

CRU1 2.9580 200.48

Chann l name : ZR Polynomial type : CC

Curve Coefficients
CO C1 C2

-0.928879E+00 0.266207E+00

.0NO

469

C3



6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 All samples must have been collected using a sampling plan that
addresses the considerations discussed in Chapter Nine of this manual.

6.2 All samples must be preserved with zinc acetate. Use 4 drops of 2 N
zinc acetate soution per 100 mL sample. Fill the bottle completely and
stopper with a minimum of aeration. The treated sample is relatively stable
and can be held for several days. If high concentrations of sulfide are
expected to be in the sample, continue adding zinc acetate until all the
sulfide has precipitated out.

7.0 PROCEDURE

7.1 Pretreatment to remove interfering substances:

7.1.1 This procedure will eliminate interferences due to sulfite,
thiosulfate, iodide, and many other soluble substances (but not
ferrocyanide) by producing a precipitate that may include ZnS.

7.1.2 Put about 0.75 mL (15 drops) 2 N zinc acetate solution into a
500-mL glass bottle, fill with preserved sample (see Paragraph 6.2), and
add enough NaOH to produce a pH above 9.

7.1.3 Vary the volume of reagents added according to the sample so
that the resulting precipitate is not excessively bulky and settles
rapidly.

7.1.4 Stopper with no air bubbles under the stopper and mix by
rotating back and forth vigorously about a transverse axis.

7.1.5 Let the precipitate settle for 30 min. The treated sample is
relatively stable and can be held for several hours. However, if much
iron is present, oxidation may be fairly rapid.

7.1.6 Filter the precipitate through glass fiber filter paper and
continue at once with titration.

7.2 Titration of the supernatant:

7.2.1 Measure from a buret into a 500-mL flask an amount of iodine
solution estimated to be in excess over the amount of sulfide present.

7.2.2 Add Type II water to bring the volume to about 20 mL.

7.2.3 Add 2-mL 6 N HCl.

9030 - 3
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5.4 Nitrate-wash solution (5,000 mg N03/L): Prepare a nitrate-wash
solution by transferring approximately 8.2 g of potassium nitrate (KNO3) into
a 1-liter volumetric flask and diluting to volume with Type II water.

5.5 Carbon dioxide (C02): Gas, 99.9% purity.

5.6 Oxygen (02): 99.9% purity.

5.7 Nitrogen (N2): Prepurified.

5.8 Acetic acid in water (70%): Dilute 7 volumes of glacial acetic acid
with 3 volumes of Type II water.

5.9 Trichlorophenol solution, stock (1 uL = 10 ug Cl-): Prepare a stock
solution by accurately weighing accurately 1.856 g of trichlorophenol into a
100-mL volumetric flask. Dilute to volume with methanol.

5.10 Trichlorophenol solution, calibration (1 uL = 500 ng Ci-): Dilute
5 mL of the trichlorophenol stock solution to 100 mL with methanol.

5.11 Trichlorophenol standard, instrument calibration: First, nitrate-
wash a single column packed with 40 mg of activated carbon, as instructed for
sample analysis, and then inject the column with 10 uL of the calibration
solution.

5.12 Trichlorophenol standard, adsorption efficiency (100 ug Cl-/liter):
Prepare an adsorption-efficiency standard by injecting 10 uL of stock solution
into 1 liter of Type II water.

5.13 Blank standard: The methanol used to prepare the calibration
standard should be used as the blank standard.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 This method requires that all samples be run in duplicate.

6.2 All samples must have been collected using a sampling plan that
addresses the considerations discussed in Chapter Nine of this manual.

6.3 All samples should be collected in bottles with Teflon septa (e.g.,
Pierce #12722 or equivalent) and be protected from light. If this is not
possible, use amber glass 250-mL bottles fitted with Teflon-lined caps. Foil
may be substituted for Teflon if the sample is not corrosive. Samples must be
preserved by acidification to pH <2 with sulfuric acid, stored at 4*C, and
protected against loss of volatiles by eliminating headspace in the container.
The container must be washed and muffled at 400'C before use, to minimize
contamination.

6.4 All glassware must be dried prior to use according to the method
discussed in Paragraph 3.1.1.
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Nitric Acid Blank
SJmple nawe
Programme

NAME

Al
S L
As
Ba
Be
li
B

C-1Cc

Cr
Co
Cu
Eu
Fe
La i
Pb
Li
M3
Mr,
H-3
Mo
Nd
Ni
P

Sm
Se
S
Ar
Na
SI.
S
T7 4
TI
Th
Sn
Ti
u
U

Zn
iZr

* Nfl 3i-

SSST

MV INT CONCEN

1.44
0.37
0.85
2.45
0.59
3.15
3.65
1.137
0.39
3.43
0.96
0.20
2.07
2.63
1.17
0.30
0.25
2.63
0.34
0.64
4.40
1.45
3.51
2.76
0.93

3.26
1.38
2.30
9.47
3.39
2.59
0.59
2.59
2.76
0.79
1.04
2.57
1.12
3.24
3.03
2.31
3.42

0.358
0.400
0.065
0.017
0.002
0.341
0.056
0.013
0.001
0.692
0.008
0.210
0.039
0.011
0.015
0.055
0.303
0.024
0.001
0.003
0.105
0.023
0.483
0.039
0.131
0.072
0. 685
0.280
0.146
0.048
0.300
0.008
0.063
0.129
0.742
0. 4a9
0.046
0.025
0.098
4.096
0.029
0.007
0.002

31-Mar-90 09:02:23

RSD

6.32
16.8
14.89
1.90
7.62
9.97
7.96
6.67

1 2.6 C 9
9.55

41.21
11.75

W.09
10.43
13.98
7.51
7. 5
9 . f6
9.92
1.04

11.77
7.19

12.56
10.09
13.3S
7.44
9.49
9.85
0 . 96
B . 92
9. E17
U.68
9.62

13.45
20.40
9.51
9.40
U.12
7.69
9.36

16.60
3.91
7.94

I,
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LMCS Check Standard #78C11F

Simple name
Sample code 1
Programme

NAME

70clIr
SST1
SST

MV INT CONCEN

Al

As
Sa
tie

H L8
Cd
C I
Ce
Cr
C(;
Cu
E')
re
La
Pb
Li
M'j
Mn
Hq
No
Nd
Ni

K
Sm

e L
Si
A9
Na
Sr
S
Ti
Ti
Th
crn
TI

7n
Zr

1.46
1 . 06
0. OZ

193.29
0.50
3.24

173.42
164. 69
216.26

9.46
38.02
0.72

65.12
3.26

91.79
0.32
0.25

128.03
253.81
168.93

3.41
1.43

10.09
90.19

0 .96
3.54
3.02
3.36
2.27
0.91

37.9
342.78

0.77
3.49
2.75
0.79

115.27
2.45
1.32
3.43
2.90

322.13
3.32

0.390
10.226
0.120
9.649
0,002
0.420
9.b73
9.5,29
9.940
9.532
9.402
9.578
9.748
0.030
9.736
0.097
0.323
9.710
9.854
9.633
0.034
0.027
Et.933J
9.62B
0.11 

24.491
0.325
3.971
0.130
0.028

24.242
9.001
0.277
0.091
0.719
0.517

49.704
0.014
0.235
S . 869
0.018
9.588
0.055

31-Mar-90 09:07:01

RSL

7.47
0.14
6.97
1.71

12.30
13.55

I .37

1.02
1.59
1.06
0.84
0.56
1.50
3.72
1.04
1.60

14.14
1.76

0.97
29.74
17.73
0.47
0.78
2.39
1.01

25.14
1.47

13.41
20.14

1.53
L.70
1 .93

12.09
iS.OH
7.87

16.19
2.67
7. 57

12. 2H
0.94

16.97
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LMCS Check Standard #82B38C

Sample n-me
E:m.ple code I
Programme

NAME

82F38C
SST2
SST

MV 114T CONCEN

3.31
0.38
2.56
2.96
0.57

61.13
6.26
I.69'
0.93
3.40
1.29
0.19
3.32

321.30
1.54

17.61
2.77
2.43
0.5 t
0.78
3.65
1.46
3.87
2.79
1.17
2.03
9.31
1.45
3.20

28.58
3.13
2.65
0.66
2.63
5.58

10.40
1.17
2.94
1.06
13.53
5.54
2.92
3.67

4.281
0.600
1.325
0.022
0.002

51.442
0.208
0.013
0.020
0.765
0.099
0.022
0. 231
9.782
0.060

)46.687
50.010

0.009
0.009
0.011
0.051
0.024
0.865
0.042
0.350
0.174

10.065
0.401
0.626

10. 165
0.124
0.010
0.164
0.221
6.106

51.728
0.101
0.056
0.060

53.235
0.243
0.014
0.149

31-Mar-90 09:11:44

RSD

0. 99
11.25

1 .56

6.01
9. W)
0.28

15 . 06
12.22
0.10
9. 65
:1.41

75.00
2.17
0.09
6.99
0 .52
0.07

22.62
1.78
5.54

25.91
3. 83
9.37

10.27
4. 61

61 .56
0.41
5.87
2.77
0.46

30.21
91.36

10.17
6.17
0.30
0.46
1 .32
5.62

41 .8.
0.26
0 .61
9.47
6.42



LMCS Check Standard #77C11F

Sample name : 7CI1F

Sample co'j 1: SST3
Programme :ST

NAME MV INT CONCEN

Al
Sb
As
B :

r I

Cd

Ct
Cr
C 0

Cu
E
re
Lai
PL.
Li
M9
Mc'
H9
No
Nd

*Ni

K
Sm
S "
S.,
A9
N. ;
Sr
S
Ta
T I
Th
S n
Ti

U
V
Zn
2 r

25.50
0.45

71.68
2. 75

294.27
4.24
5.57
2.17
0.94
3.43
1.12
0.21
2.37
2 .6 1
1 .54
0.30
0.26
2.62
0.48
0.92

350.66
326.53

3.58
6.99

57.10
2.21
3.29

28.35
79.28
17.64
3.61
2.68

42.23
123.64
28.50

0.94
1.57

581.22
32.13
4.65

135.91
3.61

188.19

50.090
1.575

52.264
0.031
9.514
1.301
'?. 167
0.030
0.020
0.687
0.048
0.242
0.084
0.012
0.059
0. 049
0.489
0.023
0.006
0.019

24.827
50.126

0.485
0.501

51.574
0.829
0.736

50.463
41.148

0.347,
0.453
0.011

49.519
47.075
49.87 C.

1. 3113
0.274

49.046
21.066
17.177
9.643
0.047

49.270

31-Mar-90 09:16:32

RSD

0.20
6.65
1 .43
7.74
0.53
1.27

.91

0.56
14 .95
9.12

20.37
7.14

13.85
5.61

22.71
8 . 13.

1(.58
2. 18
3.88
1.51
0.66

11.90
2.64
) .58

13 . 37
1 4. 22

1.05
1. 10
-) . 2rf

9.52
11.35
1.02
1.01
0.57
6.57
1 . 75
0.2!
1.27
4.76
0.95
2.19
0.32
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Acid Digested LMCS Standard, F0979

Sample name : .P4w/

Sample code I : I*CAMMA44
Sample code 2 : h*V -
Sample code 3 : Pi1WtT
Programm. : SST 31-Mar-90 09:21:5!j

NAME MV INT CONCEN RSD

Al 1.55 0.585 10.06
Sb 0.37 0.457 9.02
As 1.24 0.355 3.90
Pa 2.50 0.019 12.39
Be 0.60 0.002 1.29
Li 14.12 10.009 0.91
1 154.46 8.777 1.14
Cd 156.00 9.021 1.06
C3 262.68 9.120 0.99
Ce 3.29 0.626 15.93
Cr 1.04 0.027 11.90
Co 0.20 0.178 13.09
Cu 59.24 8.842 1.03
Eu 2.56 0.009 1 ,.79
Fe 1.63 0.070 7.41
La 3.41 8.42R 0.84
Pb 0.73 9.796 1.46
Li 2.59 0.021 16.29
Mg 234.49 9.103 0.47
Mr. 1.07 0.028 2.98
HN 3.44 0.036 6.03
No 64.17 9.6e9 0.61
Nd 3.70 0.635 11.10
Ni 2.79 0.041 14.H2
P 11.10 9.446 4.11

1 4.45 9.202 0.43
SO 3.12 0.474 20.IT
Se 1.40 0.320 15.01
Si 12.72 5.697 2.11
A3  207.26 7.21 0.65
Na 15.97 9.036 0.52
Sr 313.06 0.946 0.96
S 0.00 0.308 2.!,1
Ti 2.55 0.112 13.77
TI 2.72 0.664 10.42
Th 0.70 0.432 14.07
Sn 1.42 0.213 5.74
Ti 3.13 ).072 4.4Z
u 1.34 0.246 5.04
U 3.18 I.536 17.34
V 3.01 0.028 16.09
Zn 295.13 3.780 0.31
Zr 3.33 0.059 20.65
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Reagent Blank, F0487

Sample riame
S:ample code
Sample code
Sample code
Pro'jramme

NAME

F487
HLANII
09072
DIRECT
SST

3

MV INT CONCEN

Al
St.
As
B.a
J~e

Cd
Ca
Co
Cr
Co
Cu
Eu
re
L
Pt h
Li

M9
in

Nd
Ni
P
K
Sm
Se
!;I
Ag
Na
Sr
S
Ta ;

TI
Th
Sn
Ti

I4

Zn

1.35
0.36
0.78
2.19
0.55
3.15
5.43
1.9]
2.77
3.01
0.93
0.9 jt

2.29
1.46
0.31
0.25
2.41
0.81
0.87
3 . 21
1.35
3.13
2 . Nn
0.93
2.02
2.85
1 .21)
2.42
8.32
3.34
2.41
0.68
2.12
2.41
0.71
1.07
2.97
1.03
2.83
2.73
6.43
3.15

0.167
0.23B
0.015
0.003
0.001
0.348
0. 159
0.009
0.084
0.060
0.001
0.043
0.014
0.001
0.050
0.092
0. 1 8
0.007
0.019
0.016
0.020
0.000

-0.094
0.015
0.128
0.121
0. 059
0.102
0.213
0.007
0.270
0.003
0.173
0.024
0.07EI
0.064
0.057
0.059
0.038
0.272
0.004
0.131
0.009

31-Mar-90 09:27:3f

RSD

10.32
12.49
;7.74
20.16
15.95
7.70
6.29
7,51
0.50

39.39
53.91
57.28
15.II
60.08
2.43

164.90
26 . 02
II .76
0.31
2.35
9.52

43.01
-41 .11.

20.42
11 .72
42.97
54.76
14.90
9.40

47.07
2.6 8

13.9 :
4 . 58
2.49

42.97
38.49
10.29

1.85
7.22

70.94
62.20

0.16
29.30
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Sample 89-072,

Sample name
Saimple code
Sample code
Sample code
Pr nram me

NAME

1
2
3

r4f0
SAMPLE
100-10
09072
SST

MV INT CONCEN DILCOR

Al 2.95
Sb 0.36
As 0.81
&1 2.4
Re 0.57
Bi 3.48
B 4.27
C:1 1.80
Ca 1.71
Co 3.21
Cr 1.23
Co 0.20
Cu 2.00
Eu 2.46
Fe 6.46
La 0.29
Pb 0.24
Li 2.46
Mg 3.15
fin 9.61
H 9 4.91
Mo 1.39
Nd 3.34
Ni 2.73
P 1.02
R 2.10
Sm 3.04
Se 1.34
Si 2.70
A 1  R.84
Na 8.80
Sr 4.06
S 0.62
1:a 2.45

Th 0.75
Sn 1.02
Ti 2.46
w 1.06
U 3.08
v 2.94
Zn 2.45
Zr 3.30

Dilution factor

3.515
0.231
0.040
0.018
0.001
0.636
0.092
0.008
0.047
0.355
0.076
0.108
0.027
O.006
0.653
0.023
0.112
0.011
0.110
0.517
0.141
0.013
0.177
0.035
0.215
0.442
0.351
0.203
0.362
0.026
4.112
0.050
0.094
0.074

.506
0.270
0.036
0.015
0.062
2.636
0.021
0.012
0.051

101.000

355.00
24.029
3.994
1.825
0.140

64.267
9.327
0.042
4.741

35.820
7.654

10. 864
2.758
0.587

65. 956
2. 359

11 . 319
1.139

11.139
52.169
14.23n

1.266
17. 919

:1. 579
21.707
44. 641
35. 419
20.484
36.547

2.586
415.33
5.070
9.476
7.443

5 * . 01,,
27.272

3.673
1.517
6.214

26S . 22
2.145
1.174
5.117

31-Mar-90 09:33:11

RSD

1.81
28.35
25.30

9 . 78
7.53
5. 77
5.39
8 . it)
0.31

19.15
6.27

17.32
12.47
20.83

0.34
30.53

0.00
22.63

0.56
0.33

21 . 82
34.16
45.40
14.64

6. G6
23.56
2 1.23
12 . 99

4.35
20.10
0.77
1.55

11.35
20.99
14.57
17.21
10.6H
19.74
17. 53
17.09
12.1.6
9.00

19.4 1

F0480
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Sample 89-072 Duplicate, F0481

Sample name : F4f1
Sample code I : DUPSAM
Sample code 2 100-10
Sample code 3 1 09072
Programme : SST 31-Mar-90 09:43:10

NAME MV INT CONCEN UILCOR

3.06
0.36
0.80
2.26
0.56
3.40
Z-16
1.72
1.52
2.06
1.18
0.20
1.90
2.35
6.40
0.29
0.25
2.35
0.66

10.10
4.44
1 .35
2.17
2.66
1.02
2.02
2.90
1.29
2.47
8.42
9.32
4.09
0.61
2.34
2. '2
0.72
0.97
2.37
1.02
2.95
2.03
2.31
3.21

3.765
0.233
0.029
0.007
0.001
0.564
0.028
0.003
0.040
0.146
0.064
0.097
0.013
0.002
0.655
0.013
0.190
0.003
0.013
0.545
0.107
0.007

-0.043
0.027
0.210
0.123
0.134
0.112
0.239
0.010
4.420
0.051
0.082
0.032
0.296
0. 1 15
0.017
0.008
0.035
1.411
0.012
0.0013
0. 025

380.31
23.549
2.903
0.683
0.103

56.930
2.036
0.350
4.056

14.755
6.502
9.795
1.201
0.236

£6. 151
1.361

15.980
0.2R9
1 .360

55.017
10.031
0.680

-4.327
2.733

21.1113
12.449
13.510
11.275
24.137
1.036

446. 4.
*169

9.237
2.264

29. 856
11 . 662

1.712
0.764
3.551

142.49
1.290
0.766
2.536

RSl

0.47
12.24
4.44

15. r8
11.51
S.38

12 *40

9.*28

0.35
27.70

1.36
41.94
14.01
25.07
0.41

30.55
31.46
55.45

0.17
0.20

24.39
24.07
37 .S
10.34
18.60
26.40
31 .20

(.39
2.49

23.07
0.39
0.55
3. tit
9.32

24.90
23.98
10.19
22.97
17.45
15.49
17.56
7.42

17. U.

Dilsitior, factor : 101.000

479



Sample 89-072 Duplicate, F0481

V INT CONCEN DILCC

9.47
0.35
0.79
2.51
0.55
5.06
3.10
1.71
5.04
3.02
2.29
0.19
1.95
2.31

26.09
0.29
0.24
2.31
1.75

44.75
4.07
1.36
3.15
2.98
1.43
1 .99
2. 86
1.37
3.49
9.37

32.64
10.42
0.76
2.31
2.58
0.71
0.99
2.39
1.04
3.14
2.91
2.75
3.30

17.224
0.167
0.024
0.Q19
0.001
2.024
0. 025
0.003
0.163
0.079
0.346
0.011
0.020
0.001
3.020
0.013
0.066

-0.001
0.056
2.527
0.001
0.000

-0.069
0.012
0.598
0.032
0.067
0.264
0.782
0.009

20.601
0.233
0.266
0.021
0.410
0.069
0.026
0.009
0.044
3.208
0.020
0.021
0.048

361.7
3.49
0.49
0.40
0.01

42.50
0.52
0.06
3.41
1.66
7.26
0.22
0.42
0.02

63.41
0.26

1 .30
-0.01

1.17
53.07

1 .*
0.16

-1.45
1.30

12.35
0.66
1 .39
5.53

16.42
0.17

432.6
4. R9
5.57
0.43
0.60
1.45
0.53
0.18
0.92

67.37
0.41
0.43
1.01

SamplF name
Sa.pl code
Sample code
Sample code
Prog]ramme

NAME M

Dilution factor 21.0000

480

F411
500-10
I lPtfAM
89072
SST

1

:3
31-Mar-90 09:48:33

IR RID

1 0.52
7 13.09
5 40.63
4 12.36
7 42.74
0 2.30
1 21.16
3 30.33
5 0.70
3 127.44
2 1.95
6 229.1:3
9 24.D5
6 144.06
30.36
3 60.03
4 17.32
3 -617.37

0.44
2 0.34
1 20.49
'9 44.44
4 -159.46
0 12.15
4 6.91
0 455.80
9 145.68
I 16.54
'1 3.11
7 83.30
.3 0.67
9 0.34
0 3.02
7 89.76
'5 SE.25
5 135.77
6 34.15
8 40.07
0 23.96
3 17.94
0 20.10
8 5.06
7 23.70



Spike of Sample 89-072, F0482

Sample name
Sample code
Sample code
Sample code
Proqramme

NAME M

Al
Sb -
As
It
Re
bi1
Cd
C I
Ce
Cr
Co
Cu
E .

Fe
LA
Pb
Li
Ms
M n
Hg
Mn
Nd
Ni
P
K
Sm
Se
Si
A-1
Nq
Sr

TI
T1
Th
Sn
Ti
U

V

Zr

1
2
3

F482
100-10
S PIK E
09072
SST

V INT CONCEN DILCO

3.26
0.37
0.04
4.91
0.50
3.64
3.60
2 .3b

.52
3.36
1.74
0.21
2.24
2.57
7.30
0.31
0.25
4.17
1.56

12.38
3.76
1.64
3.53
4.02
1.13
2.17
3.16
1.40
2.51

10.10
9.35
5.31
0.63
2.60
2.73
0.77
1.37
4.07
1.09
3.22
3.01
3.51
3. 09

4.170
0.395
0,057
0.141
0.002
0.772
0.050
0.042
0.075
0.5U4
0.206
0.302
0.064
0.009
0.754
0.076
0.297
0.143
0.048
0.675
0.059
0.052
0.416
0.177
0.315
0.690
0.530
0.318
0 .259
0.071
4.440
0.086
0.109
0.131
0.691
0.403
0.190
0.151
0.001
3.889
0.027
0.044
0.205

421.1
39.80
5.80
14.20
0.18
76.00
5.87
4.27
7.57

50.97
20.83
30.47
6.50
0.91

7G.)
7.7

29.9
14.4

4.8
68.1

5.9

'42.0
17 .fe
31.0
69.6
54.3
32.0
26.1

7.1
440.
8.7

10.9
13.2
69. R
40.7
19.2
15.2
A4. 1

392.
2.7
4.3

20.7

31-Mar-90 09:57:14

R RSD

8 1.14
9 4.17
5 0.00
0 0.31
4 11.64
5 3.98
2 1.27
6 1.05
8 0.51
1 1.39
0 1.54
4 3.09

0.73
2 1.60
67 0.76
12 4.00
62 10.10
4S 0.41
91 0.49
59 0.73
69 12.03
72 1.70
44 11.98
60 1.82
21 1.75
65 2.56
55 1.59
72 3.53
64 1.44
90 2.61
44 0.4:3
20 0.29
96 8.66
14 4.32
34 18.77
243 0.00
16 1.65
93 0.51
49 9.52
78 1.31
5O 15.11
95 1.01
39 0.22

Dilution factor : 101.000

481



Spike of Sample 89-072, F0482

Sample name
Sample code 1
Gample code 2
Sample cnde 3
Proqr amme

NAME MV

Al 9
St, 0
As 0
ba 13
Be 0
Di 4
14 5

Cd 3
Ca 9
Cc 3
Cr 4
Co 0
Cu 2
Eu 2
re 26
La 0
Pt. 0
Li 9
Mg 5
Mn 49
H,) 3
Mo 2
Nd 4
Ni 7
P I
K 2

Se 2
Se 1
Si 3
Aq 12
Na 29
Sr 14
5 0

T1 2
Th 0
Sn 2
Ti 9
Wi 1
U 3
V 2
Zn 7
Zr -J

wiuinfc

E482
500-10
s11i M
89072
SqT

INT CONCEN DILCO

.57
.35
.D3
.30
. 5G
.96
.17
.98
.31
.12
.17
.22
.84
.36
.79
.34
.2-1
.61
.37
.39
.20
.22
.83
.78
.62
.04
.8 r,
.49
.02
.23
.59
.50
.77
.66
.58
.71
. IC
.08
.03
.15
.89
.26
.39

17.431
0.200
0.049
o.'64
0.001
1.941
0.145
0.135
0.311
0.225
0.821
0.496
0.1717
0.003
3.105
0.146
0.316
0.563
0.197
2.793
0.024
0.142
2.113
0.589
0.762
0.193
0.076
0.477
0.531
0.148

18.479
0.351
0.270
0.157
0.405
0.091
0.585
0.576
0.041
3.267
0.019
0.156
0.606

366. 0
4.19
1.02

11.13
0.02

40.75
3.03
2.84
6.53
4.73

17.25
10.40
3.29
0.05

3.07
6. 64

11.631. 1 8
4.12

58.64
0.51.
2.98

44.36
12.35
16.00
4.05
1.59

10.01
11.1t
3.11

309.0
7.36
5.67
3.29
8.51
1.90

12.29
12.09
0.86

68.60
0.37
3.27

12.72

31-Mar-90 10:03:05

R R1S

6 0.75
7 22.96
6 7.74
9 0.43
3 13.90
4 1.27
5 2.4:!
3 1.67
6 0.39
1 20.68
1 0.79
9 6.79
0 1.76
9 24.12
9 0.33
5 1.06
5 7.22
1 0.24
9 0.80
5 0.51
0 3.83
1 0.98
4 136.07
9 1.52
2 3.16
3 31.53
4 58.f17
6 4.60
6 1.ai
G 2.23
6 0.41
9 0.51
0 3.99
6 5.67
2 21.03
3 32.40
4 2.78
1 1.09
1 8.13
7 8.32
4 1.3H
4 0.54
4 1.22

or : 21.0000
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Acid Digested LMCS Check Standard

Sample name
Sample rode
Sample rode
Sample code
Pro3rammc-

NAME M

Al
Sb
A .
B.
ie

Cd
Ca
Ce
Cr
Cc,
Cu
Eu
Fe
Li
P t.
Li
Mg
Mr.
Hq
Mo
Nd
Ni
1.P

Sm
Se
1I
Aq
Na
Sr
S
Ta
T1
Th
Sr.
Ti

V

Zr
7 r

1

3

ICp2r
DIECST
DIRECT
39072

SST

v tNT CONCEN

5.46
0.36
1.10

163.24
0.63
3.27
3.3a
1.95
9.14
8.20

31.99
0.62
1.94
3.02

69.27
0.31
0.25

107.26
2.19

142.55
3.22
1.52
8.96

75.97
1.00
1.99
2.86
2.99
3.11
9.71
3 .35
2.49
0.74

22.70
2.77
0.77

20.05
99.62

1.07
3.30
2.93
3. 86

34.56

0.B04
0.266
0.254
8.131
0.003
0.448
0.041
0.017
0.306
7.725
7.874
6.956
0.018
0.023
8.227
0.057
0.150
8.106
0.073
8.124
0.020
0.033
7.465
O.069
0.194
0.034
0.075
3.273
0.578
0.057
0.272
0.005
0.235
7.929
0.768
0.393
8.310
8.246
0.067
5.420
0.021
0.054
(1.373

31-Mar-90 10:00:11

RSEI

3 .01
29 . 50

3.10
1 . 45

12.32
16.94
13.12

I .21
1.74
4 . 45
3.12
5.71

44.11
11 .06
2.83

24.05
31.46

1.54
3. 25
2.83
5.99

16.07
1.44
3.54

19.97
657.59
202. 9H

4.66
7.39

19.17
24.59
34. 15
9.11
4.62

17.2 t
27.55

4 .73
2.20

31.01
17.02
27. 16
4.01
2.59
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Nitric Acid Blank

Sample name
Programme

: HN03
: SST

MV INT CONCEN

I .3
0.36
o.n x
2.32
0.57
3.06
3.00
1.00
0.30
3.26
0.92
0.20
1.99
2.50
1.15
0.30
0.25
2.51
0.34
0.62
3.04
1.39
4.61
2.68
0.93
2.12
3.09
1.33
3.31
8.981
3.20
2.49
0.58
2.47
2.66
0.76
1.02
2.47
1.07
3.07
2.96
2.25
3.31

0. 227
0.314
0.040
0.010
0.001
0.266
0.019
0.008
0.001
0.441

-0.002
0.167
0.025
0.007
0.013
0.07 
0.171
0.015
0.001
0.002
0. 00D
0.014
1.825
0.029
0.133
0.524
0.431
0.109
0.099)
0.031
0.170
0.005
0.046
0.084
0.553
0.332
0.039
0.016
0.06 1
2.549
0.024
0.006
0 . 053

NAME

31-Mar-90 10:12:36

RS

4.31
13.12
14.90
3.-79

2.5.
5.43
6.04
8.83
5.36
3.5G

190.70
9.68
3.06
2.46
5.81
14.63
0.00
2.85

10.17
16.04
45.67
2.77

156. 22
5.00
6 93
6.180
3. 65

15.02
4.50
4.97
3.19
3.54

19.58
11.41
4.17
4.90
1 .92
4.81
9.20
3.65

13.91
11.51
4 . 33
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LMCS Check Standard #78C11F

G 1ple naffe : 78C11j
Sample code 1 : S9TI
Prngramme : SST 31-tiAr-90 10:16:39

NAMC MV INT CONCEN RSD

Al 1.51 0.493 10.46
Sb 1.11 11.061 1.20
As 0.97 0.155 6.74
Ba 199.34 9.954 0.69
E'e 0.61 0.003 11.35
Di 3.27 0.453 14.62
8 178.94 10.192 0.64
1;d 178.48 10.335 2.22
Ca 295.80 10.280 0.77
C" 9.B3 10.133 1.99
Cr 40.49 10.02E 1.46
Cn 0.73 8.777 2.50
Cu 67.39 10.099 0.69
E. 3.40 0.035 4.28
Fe 86.17 10.265 1.51
La 0.33 0.115 6.20
Pb 0.26 0.363 8.33
Li 130.20 9.078 0.27
K 269.57 10.428 1.63
Mn 179.15 10.218 1.44
HI 3.32 0.028 19.99
mo 1.54 0.037 13.13
Nd 10.53 9.503 1.12
Hi 96.77 10.350 1.88

1.00 0.199 14.13
K 8.06 25.692 1.06
Sm 3.15 0.520 17.60
s5 3.58 4.366 1.68
Si 2.35 0.171 12.211
Aq 9.31 0.043 14.45
N1 3n.97 24.999 0.90
Sr 355.29 10.161 0.94
S 0.82 0.329 6.38
Ta 2.61 0.136 14.32
T1 2.86 0.904 12.(7
Th 0.2 0.673 8.83
Sn 125.60 54.193 2.35
li 2.53 0.021 15.34
w 1.40 0.280 0.76
u 3.58 7.261 7.98
V 3.01 0.020 24.23
Zn 342.85 10.209 1.62
Zr 3.41 0.079 13.71
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LMCS Check Standard #82B38C

Sample name
Sample code 1
Programme

NAME

82 138C
SST2
SST

MV INT CONCEN

3.38
0.39
2.62
2.55
0.57

63.07
5.27
1.87
0.95
3.46
1.28
0.20
3.33

332.48
1.59

18.22
2.85
2.41
0.56
0.73
3.49
1.47
3.92
2.76
1.19
2.01
9.51
1.44
3.22

296.78
3.09
2.64
0.67
2.83
5.72

10.73
1.19
2.95
1.08
0.71
5.65
2.56
3.69

4.428
0.723
1.370
0.021
0.002

53.1116
0.150
0.012
0.021
0.732
0.088
0.070
0.233

10.1223
0.065

48.331
51.618
0.007
0.009
0.011
0.040
0.026
0.B02
0.039
0.365
0.090

10.381
0.397
0.635

10.462
0.093
0.010
0. l:A
0.222
6.374

53.500
0.111
0.057
0.070

54. 007
0.252
0.015
0.150

31-Mar-90 10:20:55

s D
0.14
3.01
0.50
1.30
6.47
0.29

10. 41
4.0
0.17
1.41
2.89

23.00
0.23
0.16
6.20
0.16
0.24

19.97
0.83
3.03
3.38

10.88
7.20

11.20
2.69

21.14
0.13
4.87
0.34
0.27
9.41
2.27
3.04
1.83
1.69
0.07
3 . 0 :5
0.67
4.76
0.16
0.37
3.51
1.07
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LMCS Check Standard #77C11F

Sample name
Simple code I
Pror4 pamme

NAME

Al
S b
As
Y' I
be

Cd
C.a
Ce
Cr

Cu
Eu
Ve
LI
Ph
Li
M')
K n
H
M
Nd
Ni
P
K
Sm
SI,
Si
A,
N a
S r

T-I
11
Ih
Sn
Ti

V
2n
Zr

MV INT

26.72
0.44

72.3 S
2.53

304.00
3.99
5.07
2.02
0.96
3.10
1.04
0.20
2.20
2.40
1.43
0.29
0.26
2.37
0.46
0.90

341 Al
331.23

3.24
6.74

52.52
2.02
2.96

28.70
82.03
17.03
3.28
2.50

41.'J8
1.23.91
29.56

0.89
1.51

611.81
32.40

4.46
120.24

3.42
197.78

77C lE
SsM
SST

CONCEN

)5f.443
1.408

52.71 I
0.020
9.855
1.087
0.13H
0.021
0.021
0.194
0.029
0.108
0.059
0.004
0.047
0.014
0.349
0.004
0.006
0.018

24.203
50.050
0.044
0.474

47.379
0.132
0.235

51.106
42.612

0.323
0.224
0.005

49.214
47.179
51.742

1.010
0.251

51.638
21.245
15. 450
10.011
0.041

51.822

31-Mar-90 10:25:16

0.73
1 1. 88

*.B9
12.72
0.74
3.98

10.07
6.66
1.09

55.22
2 6.43
17.32
10.57
44,. )4

4.02
47.19

5 . 66
94.73

3 . V4
3.40
2.40
1.36

207. 49
3.73
4.36

103.21
45.30

1 .07
3.11
3.17

22.29
24 .27

1.40
1.44
0.30
9.40
5.21
1 . 02
2.32
7.26
0.89
3.79
1.12



Core 6 Composite, F0935

Sample name
Sample code I :
S:ample code 2 :
S~ARple code 3 :
Programme

NAME MV INT

Al 6.11
Sb 0.37
Ar, 0.05
B I2.69
It. 0.59
lii 5.70
p 4.05
Cd 1.03
C.3 2.39
Cc 3.33
Cr 1.25
Co 0.20
Cu 2.05
Eu 2.55
Ee 14.15
L73 0.30
Pb 0.25
Li 2.53
M q 6.68
Mr. 8.56
H 1 3.50
Mo a1.47
Nd 3.43
Ni 2.82
P 4.43
x 2.15
So 3.15
Se 1.40
Si 3.8G
Aq 9.20
Na 22.77
Sr 4.40
S 0.63
Ta 2.53
71 2.77
Th 0.77
Sn 1.06
7i 2.61
u 1.12
u 3.22
V 3.11
Zn 2.73
Zr 3.37

F935
100-10
SAMPLE
000006
SST

CONCEN

10. 154
0.390
0.065
0.028
0.002
2.592
0.000
0.010
0.070
0.540
0.082
0.145
0.035
0.009
1.580
0.042
0.264
0.017
0.248
0.456
0.040
0.025
0.293
0.045
3.339
0.634
0.520
0.313
0.975
0.039

13. 749
0.060
0.105
0.106
0.775
0.393
0.054
0.028
0.098
3.904
0.036
0.020
0.069

31-Mar-90 10:30:28

DILCOR RSD

1025.5 0.41
39.408 3.66
6.574 20.39
2.943 8.33
0.226 !.49

261.79 2.54
8.044 2.17
1.002 25.84
7.110 0.87

54.499 19.34
0.252 2.91.

14.693 16.97
3.567 15.49
0.866 20.28

159.56 0.30
4.264 22.11

26.633 11.46
1.602 17.57

25.004 0.17
46.0B7 0.13

4.072 31.40
2.522 11.22

29.632 25.82
4.524 9.80

337.23 3.00
64.007 22.12
52.529 20.63
31.571 16.41
90.432 4.59

3.912 10.411
1388.7 0.67
6.077 1.25
10.596 15.20
10.707 11.71
78.291 6.92
39.651 11.36
5.415 19.08
2.032 13.90
9.079 2.8

394.34 16.00
3.613 18.47
2.043 4.54
7.009 16.92

Dilution factor : 101.000



Core 6 Composite, F0935

Sample name : F935
Sample code I : 500-10
Sample code 2 : SAMPLE
SG.mple code 3 : 000006
Prog3ramme : SST 31-Mar-90 10:35:24

NAME MV INT CONCEN DILCOR RSL

Al 25.09 50.030 1050.6 0.56
Sb 0.30 0.609 12.790 1.35
As 0.92 0.119 2.491 2.L
9A 2.07 0.037 0.785 1.96
Be 0.62 0.003 0.062 6.10
Ii 15.66 11.365 230.67 0.23

3.61 0.054 1.132 5.33
Cd 1.92 0.015 0.324 17.39
Ca 8.64 0.288 6.051 0.35
Ce 3.49 0.776 16.300 3.09
Cr 2.32 0.351 7.379 1.17
Co 0.20 0.205 4.300 12.06
Cu 2.23 0.064 1.334 3.03
Eu 2.66 0.012 0.253 4.50
Fe 63.55 7.539 158.30 0.46
Li 0.31 0.066 1.396 4.05
Pb 0.27 0.567 11.906 3.49
Li 2.62 0.023 0.407 3.51
M4 9.45 0.316 6.636 0.50
Mn 39.93 2.194 46.082 0.34
H9 5.33 0.171 3.585 7.04
MCI 1.5a 0.043 0.901 6.23
Nd 3.52 0.405 8.515 0.03
Ni 3.33 0.100 2.109 1.23
1 18.41 16.141 331.97 2.63

3 2.22 0.875 18.381 5.60
Sm 3.27 0.714 15.000 2.92
Se 1.5" 0.646 13.571 5.21
Si 6.73 2.505 52.606 2.41
Aq 9.71 0.057 1.200 3.76
Na 97.40 )65.552 )1376.6 0.43
Sr 11.63 0.268 5.630 0.45
S 0.78 0.289 6.077 4.62
Ta 2.67 0.159 3.331 5.54
T1 2.96 1.137 2.871 8.89
Th 0.80 0.549 11.527 /.97
Sr. 1.16 0.096 2.024 3.39
Ti 2.99 0.060 1.255 0.13
U 1.25 0.1E5 3.976 5.29
U 3.67 0.103 170.15 1.78
v 3.33 0.055 1.157 10.99
Zn 4.56 0.075 1.575 0.52
Zr 3.59 0.126 2.646 1.90

Dilution factor : 21.0000



Duplicate Core 6 Composite, F0936

Sample name
Sample code
Sample code
Sample code
Pr03gramme

NAME M

Al
SI,
As

it IBe
[it
F'
Cr1
Ca
Ce
Cr
Co
Cu
E
Fe
L -
Pb
Li
M3
H n
Hq
Mo
Nd
Ni
P
K
So
Se
Si

N a
Sr
S
Ta

Th
Sn
Ti

U
V
Zn
Zr

Dilution Car

1
2
3

F936
100-10
DUPSAM
000006
SST

v INT CONCEN DILCO

6.45
0.36
0.01
2.30
0.56
4.40
3.14
1.73
1L74
3.12
1.08
0.20
1.93
2.I8
9.63
0.29
0.25
2.41
2.49
6.22
4.48
1.37
3.22
2.64
2.40
2.04
2.95
1.33
2.04
6.57

14 . 52
3.73
0. 58
2.37
2.51
0.73
1.01
2.44
1.05
3.00
2.87
2.52
3.22

10.871
0.252
0.036
0.009
0.001
1.445
0.027
0.004
0.048
0.226
0.030
0.065
0.016
0.003
1.035
0.018
0.218
0.007
0.084
0.323
0.110
0.011
0.023
0.025
1.479
0.193
0.200
0.194
0.434
0.016
8.028
0.041
0.051
0.044
0.271
0.171
0.031
0.013
0.055
1.866
0.016
0.014
0.028

1097.
25.47

3.59
0.91
0,10

145.9
2.72
0.42
4.85

22.05
3.90
6.53
1.65
0.32

104.5
1.91

21.97
0.75
R.52

32.59
11.11
1.10
2.27
2.50

149.4
19.49
21.02
19.60
4 3. 82

1.61:
810. 0
4.12
5. 15
4 .49

27 . 42
17.22
3.14
1.35
5.57

180.4
1 .57
1.39
2.91

31-Mar-90 10:40:42

R RSD

9 0.68
1 11.711
7 3.16
2 6.28
8 32.40
2 1.09
4 10.68
S 15.43
4 0.54
3 11.43
6 5.22
0 14.43
9 6.15
9 11.30
0 0.04
5 30.00
2 5.25
7 42.12
0 0.61
6 0.75
3 8.38
0 6.69
3 121.09
0 6.44
2 3.64
1 17.46
2 11.94
7 7.49
7 1.93
2 9.54
5 0.22
U 0.94
- 9.40
2 21.72
I 9. 17
4 17.77
7 1.22
5 7.03
7 17.04
2 8.21
4 22.87
6 3.36
4 10.57

ctor : 101.000

490



pn irate Core 6 -omnosite F0936

V INT CONCEN DILCC

27.09
0.36
0.94
2.43
0.56
9.B 
3.12
1 .73
83.9.
3.07
1.75
0.19
'.99
2.34

42.35
0.29
0.25
2.33
6.02

27.61
4 .65
1.43
3.17
2.09
7.99
2.00
2.89
1.43
5.34
9.50

59. 83
o . 03
0.67
2.35
2.61
0.72
1.05
2 .0
1.12
3.20
2.99
3.61
3.24

)54. 210
0.276
0.059
0.018
0.001
6.259
0.026
0.004
0.195
0.157
0.200
0.027
0.026
0.002
4.98 1.
0.013
0.257
0.001
0.222
1.547
0.122
0.020

-0.045
0.053
6.593
0.046
0.121
0.372
1.766
0.013

38.776
0.108
0.160
0.037
0.469
0.121
0.052
0.027
0.100
3.768
0.025
0.046
0.035

1130.
5.79
1.23
0.37
0.02

1:31 . 4
0.54
0.08
4.03
3.29
4.37
0.56
0. 55
0.04

104.6
0.26
5.39
0. 02
4 .65

32.4o
2.56
0.42

-0.95
1.11
:10 .4
0.96
2.54
7.00

37.09
0.27

814.3
3.94
3.36
0.77
9.05
2.51
1 .0
0.57
2.09

79.13
0.52
0.97
0.72

Sample name
Sample code
Sample ende
Sample code
Programme

NAME M

Dilution factor : 21.0000

491

F936
500-10
PUPSAM
000006
SST

1
2
3

31-Mar-90 10:45:13

IR RSD

4 1.17
6 5.17
3 10.60
6 7.64
.3 18.00
5 0.51
4 7.26
2 22.59
8 0.97
5 44.32
0 1.90
6 91.65
0 14.18
v. 55.94
1 0.67
4 21.43
9 11.75
9 206.92
6 0.37
3 0.44
7 7.24
0 5.79
4 -199.61
0 6.83
5 3.91
7 235 .56
9 59.50
2 6.80
5 2.63
' 3P.14
0 0.06
1 0.62
7 0.77
9 41.34
0 23.96
7 52.01
3 6.38
6 7.25
7 13.60
3 10.47
G 15.24
(1 2.51
7 17.07

Composite F0936Du licate Core 6



Nitric Acid Blank

Sample name
Programme

NAME

Al
SI:.Ash
14,hs
Re

Cd
Co

Cr

Cu
Eu

Li.
Pb
Li
Mq
Mn
HI
Ma
Nd
Ni
PI,
K

So
Si
A,)
Na
Sr

TI
Th
sn
Ti
U

X r
Z r

: HNO3
: SST

V INT CONCEN

I . 43
0.36
0.05
2.42
0.59
3.10
3.11
1 . PS
0.38
3.39
0.95
0.20
2.03
2.61
1.19
0.30
0.25
2.57
0.34
0.63
3.47
1 .45
3.48
2.77
0.95
2.19
3.22
1.38
2.29
9.37
3.33
2.56
0.50
2.58
2. 79
0.79
1.06
2.56
1.12
3.20
3.08
2.29
3.40

0.330
0.347
0.063
0.015
0.002
0.374
0.025
0.011
0.000
0.635
0.006
0.205
0.033
0.010
0.017
0.048
0.203
0.020
0.001
0.003
0.039
0.023
0.355
0.040
0.153
0.782
0.630
0.271
0.140
0.045
0.259
0.007
0. 053
0.124
0.001
0.464
0. 052
0.023
0.09B
1.743
0.034
0.007
0.077

31-Mar-90 11:10:47

RSD

6.64
4.11

10.46
6.48
4.37
6. 16

10.07
2.01

1 C.01
5.74

46.22
9.12
4.83
5.19
A .30

5I . 32
10.4 '1
0.17
7.4

10.99
12.63
9.94

16. 2m
4.G9
1 .51.
7.04
6.313
; . 94
4.91
5.49
7.1
3.74

26 . 14
4.25
6 . 66
7.65

6.42

1 . :4 6

5 .211
, .50
6.23

492



LMCS Check Standard #78C11F

.;ampl name
S.rAmple code I
Proqr an me

NAME

7SC11S

31--Mar-90 11:14:56

Mv INT CONCEN

1.50

0.96
195.00

0.60
3.26

173 . 85
173.75
289.04

9.63
39.51

0.67
65.92

3.37
84.30

0.32
0.26

126.95
261.45
174.63

3.3
1.52

10.42
94.34
0.99
0.70
3.32
3.52
2.33
9.24

38.05
347.08

0.80
2.60
2.04
0.81

122.04
2.52
1.39
3.54
3.03

333.22
3.39

0.402
10.697
0.146
9.734
0.002
0.442
9. 899

10.059
10.045

9.1141
9.779
7.740
9.857
0.034
10.040
0.109
0.369
9.627

10.151
9.960
0.031
0.034
9.362

10.084
0.190

25.072
0.402
4.253
0.163
0.040

24.360
9.925
0.310
0.132
0. 905
0. 625

52.644
0.020
0.2114
6.902
0.030
9.921
0.074

7.67
0.35
3.91
0.30

11.40
13.611
0.18
1.16
0 . 15
1.26
0.49
0.83
0.25
3.18
0.147
5.73
5.36
0.61
0. 6
0.38

19.39
11.32

1.98
0.47
5.9
0.28

17. 4 9
0.26

10.10
15.11
0.015
0.10
3. R5

12 . 9:1
13.74
9.11
1.22

14.72
3.21
6.54
8.41
0.72

13.27

493



LMCS Check Standard #82B38C

* : 82B3RC
* 1 . SST2

: SST

mv INT CONCEN

3.35
0.39
2 .59
2.51
0.57

62.20
5.0
1.04
0.94
3.43
1.27
0.19
3.30

326.60
1.54

17.99
2.82
2.40
0.55
0.78
3.50
1.45
3.73
2.77
1.20
2.00
9.42
1.44
3.19

293.40
3.06
2.63
0.66
2.03
5. G.1

10.60
1.17
2.92
1.05
8 . 62
5.59
2.51
3.65

4.363
0.685
1.346
0.020
0.001

52.383
0.139
0.011
0.020
0. 691
0 . 085
0.039
0.227

10.004
0.059

)47.711
51.078

0.006
0.009
0.01
0.040
0.023
0.746
0.039
0.375
0.065

10.240
0.390
0.623

10.340
0.076
0.009
0.149
0.222
6.211

52.763
0.101
0.054
0.053

54.005
0.249
0.014
0.144

Sample nam
Sample cod
Programme

NAME

31-Mar-90 11:19:04

RSD

0.44
1.20
0.66
3.53
9.83
0.24

21.61
8.64
0.10
4.41
2.57
42.86
1.19
0.01
4.72
0.07
0.67

48.70
1.06
5.49
B.61
7.1U
1.5Y
R.4'/
3.46

66.54
0.19
7.39
1 . 26
0.14

15. 6 S
4.56
1. "q
4=51
0.00
0.00
3.24
1.76

10.20
0.17
0.60
0.79
2.99
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LMCS Check Standard #77C11F

Sample nme
sampl code I
roqramme

NAME

77C 11
SST3
SST

MV INT CONCEN

26.20
0.44

71.78
2.61

299.75
4.10
4.97
2.07
0.95
3.22
1.06
0.20
2.25
2.49
1.49
0.30
0.25
2.45
0.47
0.90

344.63
327.24

3.17

53.8 ,
2.07
3.08

28.29
79.88
17.36
3.39
2.57

41.76
123 .05
29.22

0.91
1.53

590.10
32.32

4.57
110.67

3.45
193.79

52.351
1.442

52.333
0.024
9.692
1.183
0.133
0.024
0.020
0.373
0.033
0.124
0.066
0.007
0.053
0.029
0.343
0.01o
0.006
0.010

24.397
50.235
0.20A
0.403

48.604
0.339
0.418

50.350
41.470
0.334
0.302
0.007

48.954
46.040
51.095
1.133
0 .2(10

50.476
21.194
16.416
9.877
0.042

50.761

31-Hir-90 11:23:00

R!; D

0.31,
12.73
2.17
13.23
0.2!
1.02
11.00
11.45
1.03

35. 10
25.53
32.83
12.00
32.13
11.02
40.06
12.01
43.59
4.65
6.53
3.26
1.70

70.90
4.49
7.57
51.31
31.03
1.73
2.07
2.71

19.01
21.65
2.74
1.84
1.22
8.93
6.45
0.05
2.61
7.21)
1.20
4.13
1.17
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APPENDIX A
ANALYTICAL ANALYSIS CARDS
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Undigested Sample Results

1



) A

F 917.-500c SEG.COMP#3 1-24-90 8:37 26

APPR/OTR LI-000-200 NONE WB75L 0
m" a. CO...i to

7 000006

A. JAR lD*
B. JAR TARE WT.Vl3.O4O
C. JAR TOT ,L 'All.D C-5Sm 'E. ES I OLt/ LEN GT H
F. VISUAL RE MARS

T'. 
Cwlh..

F 9 17.-5002 SEG.COMP#3 1-24-90 6:38 26

PRT-SIZE LI-OO-200 NONE WB75L 0

000006
PARTICLE SIZE
DISTRIUT ION

F 917.-5003 COMPr37 1-24-90 8:38 26

HOMOGZT LI-OO-
2 0 0  NONE W875L 0

?-- 0l 00m

D- 43

9) I 1 I,

It

(D

In

F 917.-I83M SEG.COMP#3 1-24-90 8:37 26

DSC LA-514-112 EXOTHERMS E21DI 0

t M7.AA csv 14 15s- )vfl t

33

tyL.'f~p I -p/sar nz

M



Physical Properties

Lojo

't~~ i~ -

a

I)- I
(1 KI I'

A
'4 E

*

r a

~,444

~ryA
I

F a 44
~ -

; ~t
_________ I __ A"'

2,1



) I I

0t

1<
Ent

SUd ft. Sa.,l Pf4 ?w aIaT d NI40t.

F 917.-5001 SEG.COMP#3 1-24-90 6:38 26
-. 'eia' - u.seri,~en..a twe nes c-d no
4 SAMP LI-O0O-200 NONE W975L 0

*awpa Efe Ct- H ee O

000006
DUPLICATE SAMPLE

Dat.Tarn comletp

c-MM6 /Y04

wA



-) ! I , 1 1 I)

0

F 892.-5315 SEG.CMP 2 1-24-90 8 4 26

0H LA-212-103 NONE W875L 0
.ff.I.s

REAGENT BLANK jae

Mnly nyt-2 Arejy~ts S ays-4 Mn~yt -.

Daetim.. COmpJetd LIb Jnk

F 918.-511- SES.COMP#4 1-24-90 8r38 26

pH LA-212-103 NONE WB75L 0

Y 29/ / 2. y4 ObOOUO
oH
SAM ZL

j AI~9 t . alyt.4 AIsyt-Ina...

-II
NI . 1 ' -2

At*2&P

Lab ret h r
Ni. j

I'l 144.e m: Q43

H.

5wra NO. Saed POW I -al The Iau Pror

F 891.-5515 SEG.COMP*I 1-24-90 8 3 126
cermenn Ieortedr W 7.. une owe aa -
oH LA-212-103 % RECOVERY WB7L o

-", Catnet Pe u
LMCS CHECK SPFMP#E
oH FOUNDJU
STD ID
SAMPLE T

-a ar.w~s w e A M .W- w
.. iy~tl An.y.-* n..,..i.....tt

... .A-i -fl-

fnal ft. S.'.# Pont TI. hano PNIrIy
F 917.-5015 SEG.COMP*3 1-24-90 6:38 26

oH LA-212-103 NONE W875L 0

000006

111' i 25l9

A2aa-to - .
14ny-a -

1

I



9 ll|

-Ln

I ) 0

F 696.-5515 SEG.COMP#6 1-24-90 B. 4 26

o~a~re~l1 ... si n . . n. 1 0 cm nr.
oH LA-212-103 7. RECOVERY WB75L 0

? -- mbuos
.amart.. C.lclie.nt,A psla

LMCS CHEC
oH FOUND
STD ID
SAMPLE T

AnayaA. A ae.2 "nla.3 Ants. Anyt-

Tn. CamplSd IS UMit
/ -2- h r

17



) I I -)

1 -dc.-l

S u , wo Stm ptm '. - - - - HwtF 917.-5010 SEG.CDMP#3 1-24-90 8:38 26

% H20 LA-564-101 7 W275L 0

S-p. ~ 00 0000 %

To- ;7,) 2 7 5

2 77
S -Analyst. A y -) AnatSfll- y.-5 S

~37! I

FI. sl- Po50 t 0.10 tn#. 1a4d 1 9:,<8 26
F 92C'.5510 SEG.COMP#6 1-24-90 8:38 26 |

O.wn... Mr.o..Sta.... A..,j tM,..,.t... ,..

X H20 LA-564-101 7 RECOVERY WB75L 0

SSm~p. -~~o. Cn..on.

LHCS CHECK 8AM'
LMCB ID-51 x-1

2jolto 0 7-2 6? 77 f
- 21, 11\ . -.

92 9W- C) -7i R1 oo

SA ir- As.iy.t-S Ar.lyst-4 Astytt I

A" .t L ,. I..

6- AS11A

0)i

F 918.-5110 SEG.COMPM4 1-24-90 8:3B 26

7 H20 LA-564-101 1 WB75L 0

P~.a. eCeutb~nb.at..ts.

DUPLICATE SAMPLE

G, 21,92. C1
7 . 2-3 0Q

Wi 4/oo
Lv 9-l 6 Zn

1 An.1t -2 Analyst-S Ak . -4

-16- -I-'n

F 891.-551 SEG.COMP*1 1-24-90 B: 3 26

X. 20 LA-564-101 7 RECOVERY W275L 0

7

LMCS CHECI' SAMVP -L/A
LMCS ID---1l4J1 t

sj 221 6 77
Andly.t-l Aah'.t-2 A.-W-3 Analy -4 A.yi-s

5. 7. Lb Utl

1_26_ lOS



) 1 1

F 916.-5397 SEG.COMP#2 1-24-90 8:37 26
Or.tnan umrSt% r...fl. .'1... LnMC Ow~e V.. --. *

Ha LA-325-102 PPM E2LDI 0
$.-9. 4-e IV

? Ic

REAGENT BLANK

Se t Pq~ -3et. Aa - S uyu b -

-3 _- _____ .

F 918.-5197 SEG.CDMP#4 1-24-90 8:38 26

Ho LA-325-102 PPM E21D1 0
snf. I~cn 4..:. IQ

DUPLICATE SAMPLE

~c- t-M ~Lne . ] Al*W -2 A 'y-S Aniot -4 e

0 ___V

'9I

F 915.-5597 SEG.CMP*1 1-24-90 8:37 26
Dennlcn S.,..S./snndwd padin Lma. O,.,. -~a Ane.

Ha LA-325-102 7. RECDVERY E21D1 0

LMCS CHECK SAMPLE
LMCS ID SAII r3/

Wh. W. .v

7- 13-91 7-tI

Sa-ti-9 -7an p., Ot '1"

F 917.-5097 SEG.CDMP*3 1-24-90 8:37 26

H-i~ LA-325-102 PPM E21DI 0
.06 5.. 2 sed L>.j c4EV(Io

tt&4 c .,~f~vz *A

.8 - y

-
'?-m . C..A. a

_j



'.J u.s.., p-lu-a

1 7 ) 1 3) I I

B- 00o. Sage PotOt I'm -ewe 'rey.
F 920.-55971 SES.CDMP#6 1-24-90 8:38 26

H4 LA-325-102 17 RECOVERY E2ID1 0

Uw9 D

LMCS CHECK SAMPLE
LMCS ID fta-Cb

VE_ __ _ ll

Isrsk "' Iti~abu

S nl t- S.pl Pfir I UI I ew. nd Pority

F 919.-52971 SEG.CDMP#5 1-24-90 838 26

Ho LA-325-12 % RECOVERY E21DI 0
St S. D Zi.u3.5 Cu. 0o

SPIKE SAMP E rqib
SPIKE I
SPIKE VI

. . . .. .

tn ."rid La

03



A

'-I

F 916.-5378 SEG.COMP#2 1-24-90 B:37 26

CN LA-695-101 1G/L WB75L 0

-a~ S'**-""" C - '0 /3

REAGENT PLANK

Ani.11Artiyt-2 Amryt-3 AMkvrt.4 A.las

F .91B.-5178 SEG.COMP#4 1-24-0 B:38 26

.... ~ ., .. s,... c,,, .. 4aa p,-_

CN LA-695-101 G/L WB75L 0

3.105 000006
DUPLICATE SAMPLE

R- -=

-5 3

&a. -o - --- - - -*v -- -- fl. la "iy

F 915.-5578 SES.COMP#1 1-24-90 1837 26
,,,minn~ j ~se s~n.,< A.a 1M -. Cad.s e -sen

CN LA-695-101 7. RECOVERY WB75L o

*0 -,O * tv

LMCS CHECK SA&PLE
LMCS ID -!F.0)0 // //

49%j-.OI1-)- pi1Woe
_.BC'(J\~l \Wf l

A."2 -I k" . _ "

AMu11An1.- S,. - -as. A~e~

0. Tm.Co.m.. La Un Mgt

2-70 T
T.t TI. m"'d Ptmt

F 917.-5078 SEG.COMP#3 1-24--90 8:38 26

CN LA-695-101 G/L WB75L C
sa.. S.. Cae ID

9 ) .i37

///0 20?

mee.. n Pt . coaAUb UnV Wf '1

-) Ij -

C)

tD



LIII Ii'

H
0

I Ti

$.'a = -s m#. Pg~at -.. W h..C Ms.t,

F 920.-5578 SEG.COMP*6 1-24-90 8:38 26
o.n..tgsn A~er~ds n.a tnte ourm Cod. *fn..

CN LA-695-101 7. RECOVERY WB75L o
Se.pJ. -e Vu.hw.. ID

LMCS CHE SA P E
LMCS ID /j/ j v le

c s -. Ol3 -. \gmtoo %wi oat

c- ~~ge o Z-~

Afl 2m. 3 A."y~4

2-1-qf ',"-,pna

S r t. t., r n .

F 919.-5278 SEG.CDMP*5 1-24-90 B:38 26
0$,, Mafl.c 'S,. .,d,, ... jI IMA o O c. . -...

CN LA-695-101 % RECOVERY WB7BL 0

? Fl-ioi
SPIKED SAMPLE

S/rrC MO. ,"0
SPlT &'L fl- i -44..

(.as -. -.0m

-- -Jr~o 9

1. 4 r. Cap.r LU..

2- f--_ _
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KOH Fusion Analysis

12



9 I I z

Sedai No0 9r'.l Pami ire ee Neswe 'noitV

F 923.--6000 SEG.COMF*9 1-24-9( I:40 2e
Denv,,itlion Se1,s StaI.rd eak LM M Code Rt't~

FUSION LA-549-141 G/L WB7L CO

000006
eeiA, CabuMtr. Rnsulta -

GRAMS SAMPLE-, __ W
VOLUME ON
COMPLETION

_ _ _ _ _ _____/r p .
ye.Anelyw- Aneiyd-3 Atalyrt- -s e B

tale Tre Cop.te Leb Un-it r

a'-Ha-l r '. -

r. ft 7 Z N'* -e-

F 924.-6100 SEG.COMP#1o 1-24-90 8:40 26
D.e.eiio Leo/ttnard ,eat UJnIt CAMil CO. f

FUSION LA-549--4I G/L W275L 0

;' -lov0006

DUPLICATE ANALYV 6
GRAMS SAMPLE
VOLUME ON
COMPLETION 2oA-

r. fA -: An-3 - AT1.

ye; Tirne CompJetd Lab Mnit Sdr

:-7 3 4

0

0

0
:j

H
14



i I 1 2 1 0 :7 I 9

MI ,I. SMmpI. Poit

F 897.-6527C SEtCnMF#7 1-24-90 18 5 26

AT L.A-EQB-101 % RECDVERY W275L 0
Semp.1 glam CstOmir tDO

LMCS CHECK SAMPLE
LMCS ID_2/p .

£P?

Ans~t-2 As..Ws1-3 bny6t
4  

Atalyt-S

-r Mrs a'n MIS Mrs

D7t r.,-. Comnp'.ted Lab Lnit Mgr

S. -ea -s. Sampli. PolsI Tat np* lan Prnmy

F r24.-6120 SEG.COMIP#0 1-2--90 8:40 26
Deirninetion Meitoa'nsed nAltn u1t C'ir. Cod. Prn.

AT LA-508-lo I uCE/L WB75L r,
Samnple $Si. Castnmer 0D

? /c) -/o 000008
Swmartt. Cokuletlon,. MeA:

DUFLICA E SAMPLE

A i .ys-2 Aryl .; AJalp$ . Analyst

I-rs M's Ms M rs M's

Ogle rt. Compytted L~ab untr

Srta lNo. Bampt.. rtnt D7t Th'r bsd .*Vrn

F 922.-6320 SEG.COMP#G 1-24-90 8 :39 19
Ontmin*tio@ Merm tn.rae n..sjIt Jellc. Cd flmf

AT LA-508-1O1 uCI/L WB75L 0
Sanmpl 4z.e Caiflne HO

7? /0 - -00
nArk. casttiir. u~l*:

REAGENT BLANK

-is / zr g. r.) ir-a /t

On.e in. C..'p"tiec ab Unit

Sers'l -io -- pl -on IenTkh n sd Prr
F 926.-6520 SEG.COMP#12 1-24-90 8:41 26

AT LA-500-101 7 RECOVERY WS75L 0
Sample Si.. Cusnwme (D

LtMCS CHECK SAMPLE
LMCS ID /u2-9A

Aj t -1 . Inalt-2 Analyst- An.Hyst-4 sAlyulB.

n-tn It, Mrs Mr, Mrs

Oat. Tn.w Comp&lstd Lab Unj1 bigr

H



Total Alpha Analysis on the Fusion Dissolution
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Total Alpha Analysis on the Fusion
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Gamma Energy Analysis of the Fusion Dissolution

''a

I ..

-

0

(Z
Q
V

l ~

N.

C'-
0
3

N

"a

'-4

Lii

a
*0

V
-4
(NJ
-4U

I

Ii

'1
*'t

%rj

(4

X
a3

4-

N

'-1

t4~

nx
k

CE'

I
I

i
A

S
Ac

f

S

I

:1
I

43

'-0

*
A

-w -4

&A X- IAs

r r
-4,

C..

0- L

1 r

on V\

0 0

V%~

po~0 -

I
C

'3 A C-.

i
(1 3

a
A

- a
'-1 ..

* In I-
Li. Ir
o (NJ
U '4 I

U a
I rhJn ~-I

"IA I

in jui

I RH Ci
g

eo~ I
j ~ "~$1No ~~-4J

ri

24

Analysis of the Fusion DissolutionGamma Energy

IT



V I I

F 976.-6530 SEG.COMPei2 1-24-90 8:41 26

GEA LA-548-121 7. RECOVERY WB75L 0

7 st/6

-MCS CHECK A.

.L-CSI6 nCY

- a

F 925.-6230 SEG.CDMP#ii j 1-24-90 e;41 26

GEA LA-48-121 % RECOVERY WB75L C

s7 soNm.e~ri
? 57,0

SPIKE SAMPLE F92
SPIKE ID

SPIKE VOLUME 3

tu g -..- >

Uj
U'

I 3

14-sim (..-g-M



Gamma Ener y Analysis of the Fusion Dissolution

r

Zt

0

6

r '1

~0
N
(it

a,
Ca
C

a

25.1



) I I 1 1 3

- -k. pen~t D"*Thre'"u P*ty

F 922.-6340 SEG.COMP*8 1-24-90 1839 19

flflhes ntCA -- LM Oa cad. r..
U LA-925-106 G/L WB75L 0

~. . WJ. CI- '0M I

?(0.6SIDj) I

REAGENT BLANK spA -T:=933 Vk o I

Anyt-I Antr. AM .y1.- A....t*d 5

'ea Mo Sampl. pc*.t Osa Tke n d us priarfl

F 924.-6140 SEG.COMP#10 1-24-90 8:40 26
Deenn~n Mscweetand.,d alt Unit. Cherg. Cad. A.r..,.

U LA-925-I06 G/L W875L C,
Sampi. -u Cka-.. 0o

-- /o -/00000006
_57,U/z "I / /

DUPLICATE SAMPLE

,075- 6 Y

Anys- Analyt.* Anauydi.3 A'ait-4 An -$t S

"-3 ft.w -

7 -26-.$50 Comptete LbtMgr

~'7f)

.... ,js.np .,, -en al i tea ad Ptely
F 897.-6540 SEG.COMP#7 1-24-90 e, 5 26

U LA-925-106 % RECOVERY W875L R
&.O6 AuJ.,1) A.,oys.)

LMCS CHECK V 4$DSVSk±ao~

-. Ta ;. roris y

F 923.-60401 SES.COMP#9 1-24-90 B:40 26

U LA925-106 G/L WB75L

? f - s', 1 J

2 Ag *-
. .....p ~ .. ......../-rd-ro e M MN

F)--7-600 SE.C)#9 I2490 840 2
O~tnt*nba h4tpttjd AatUd#Of.Cee R

Mi
C'



~) 1 :2 ) :3

11So .wp Nult W, 1T OS1d rmuty

F 926.-6540 SEE.COMP#12 1-24-90 B:41 26

U LA-925-106 % RECOVERY WB75L 0

(0,Ioa. 4 ),0 No. t
omaruu, CctulIbas. jaat-

LMCS CHEfQ$tPLE
LMCS ID

(M2.(.;q)t- -

M25i
- -. O~m$.d L

u~C (a, r q

erilNo. Samp. Net De hasud Ipm

F 925.-6240 SEG.COMP#1I 1-24-90 8:41 26

U LA-925-I6 V. RECOVERY WB75L 0
sempi* 0e Cu.t '0

/e>--/6 -4

SPIKE SAMPLECrf/& -/42g4?
SPIKE ID
SPIKE VDLUMMPa

C a,;43 t.:Ytit/

yt I Anrlmt Aneiiml-3 Atyt4 Alyyt

OseTIrr. cQmrrd Lab dnA Mirt tn

NJ



3- or
a -1 ' . 1 f--

zl
) I' -

02

rt

0

) -o.

. D02

*2

0



ills-,
6~ ~sr

U. t. I F.I" - tn - pray

F 583.-835C SEGMENT-X 1'2- 1-89 11.38 18
OsteI M5OtntMe l dVSie d I'mut el ChrCa Iln

ICP LA-505-151 PPM WB7SL 0

ReAsi, C~alterIm Isulla

REAGENT BLANK

Anlyt.I- A7.aiflt-2 AM*lyt- An4yS-4 An 5y.6

Vs-a i

Ss 1aIot Nms atie IDaIs T554 ksas 5d riy
F W78.-8250 SEGMENT-S 12- 1-29 11:37 23

I IsA LM. "

ICP LA-505-151 PPM WB75L o
U '"' 0'Cemr10
? n-D a 083076

SPIKE SAMPLE
SPIKE ID
SPIKE VOLUE.

Analyst-1 Aia'yuI- AMslyst- A,.j.

Ist Timts totedss Lat .

CA~d 4G

7F -m.

S,#. IACag Pcoint oas "m anud P

F 575.-B5501 SEGMENT-P 12- 1-89 11:37 23

ICP LA-505-151 7 RECOYERY WB7SL 0

',''''' 089076Mam -k Celuatom, w IDit

LMCS CHECK SAMPLE
LMCS ID

y t A y-2y -y

Data Teas C.4-matd F-us-n

de'al No Ssatsole - 1E.. -- PM

F 576.-8050 SEGMENT-Q 12- 1-B9 11:37 23

M.4*" " tAd.ad,t MAn Units CO'*' Cads 54M

ICP LA-505-151 PPM WB75L 0

7 o.o V slO-08-3076

Anlyt.i An.Iys-2 AM*ySt I AAS

tins.CaCn pastas Lab IM a iMr ,

I



J I I I

H

s.t N.. s. Pt~ftt -e f"a hs. Pat.

F 923.-6050 SEG.COMP#9 1-24-90 8:40 26
veeimne ienvsanAr mssh use Owo.c . CC..

ICP LA-505-151 PPM WB75L 0

7 ,,O-,d F.-

we* -2 cut.en. -su 3 k. 4

T i. .2Ms . 'y

. TFr
(

SrI ft. s.Teb Oat TM. .ad M.6y
F 579.-9550 SEGMENT-T 12- 1-29 11:37 23

-,-S,,. ,.,-g,, -,.a U- 0-,..' n N,

ICP LA-505-151 X RECOVERY WB75L R
n.mr., Cc.iowfln. atjfl.:

LMCS CHECK SAMPLE
LMCS ID

F 924. 61501 SEG77COMP#10 1-24-90 8:41 26

ICP LA-505-151 ICPP'pM WB75L 
& C2W ID

7 rOC-vd C" S t-0 ! 000006

DUPLICATE SAMPLE

---Is- qd _1____-s

Zk,1P* 3

C

U)
C



) 1 I

359c Po.

r7

'v fl/H VAiCL s3-.Yi . : s... Poin m - ti.n s Pr t".
F 950.-6581 SEG.COMP#12 1-30-90 10t40 26

Pi LA-503-156 I. RECOVERY W875L 0o

LMCS CHECK SAMPLj
LMCS ID. , AEA-4a MIN

ATTACH PRINT OMT

I Mn

Hs I*I

j Tnt ComS1Sd I Mi hd',

,...e, s.-.,i

lie 0 60h
isrg o. M5ftml Point

F c24.-6181 SEG.COMP#1O 1-24-90 8:41 26
Oet*.w.atwn Me.#o44wneadtd f Lea t|Ji Char.,Cod moU.W

PU LA-503-156 uCI/L WE75L C'
bueap M Sin + Cno,'.r '0

DUPLICATE SAMPLE
-3c"AEA-4W MIN".

ATTACH PRINT 01.7

y- Areyst -3 A8MV$.4 97 o

N'l *5e Mrn N.s

0.'. 
t

ir.'. Carpieoed La tmi r

F 903-7581 SEG.COMP#13 1-24-90 8: 8 26

PU LA-503-156 7 RECOVERY WB75L 0

A /c~5 TTAH PINT OUT
LMCS CHECK SAMPLE AC
LMCS ID__±.3 __

-r6

U)
H

ga

. A nfs- Ar".*'- An- 4 A.zi sA _'Ms -' i'it
St v Tes Compsnae LabI' So' II 5eW -

-- . i es... ast p-to-ns

S- s 4O. " Samp Point

F &46.-6381 SE.COMP#8 1-30-90 10:38 19
tDtlrn.ion 4w4datner R.. tMis. o s nn r"

P6 L-503--56 uCI/L WB75L 0

" CCmo

REAGENT ELANK

A 1 AnItI -2 An o.2 Anstysk- Ayt-.

Sn r M7/ Mrn

Ot. Tin. {'|.pisld "b Mn igr

>gf 0____-1-_s

"a q .77 3 01 1



Plutonium Analysis of the Fusion Dissolution

r $1
* Ci

LO-, TA4 r

32



I) I I -

6Z 3 a X KI.

. 9

t.r se.p. s-. ~ er ... va A%"y

F 923.-6082 SEG.COMP#9 1-24-90 :40 26
I f --,I m

AM LA-503-156 uCI/L WB75L 0

"AEA.480 MI"
3FO)COA iA~yATTACH PRINT OUT

A - AJ~Ig.4-2 A.Pysl-s A'Syt-d nl.

3' I- -' -

bae.i Ito., - 0.mpe PoJM 0~e. lu.. h d r*rily

F 946.-6382 SEG.COMP#S 1-30-90 10:38 19

AM LA-503-156 uCI/L WB75L 0

-\ fll w N iooo"s000
... ,,,.ksl.,. ,...W

REABENT BL ANK A M1N 4

/2.o c /ATTACH PRINT

M. T .o .. n m
2_/2 _ _.:7__

_4 7M It Its

Li
Li

sr.l. NO . sams. Point fle i's "a.d Nidity

F 924.-6182 SEG.COMP#10 1-24-90 8:41 26
N..ni n I .,.'..s .a .&M .t cU Or I .r

AM LA-5:13-156 uCI/L WB75L 0

DUPLICATE SAMPLE

3sox AEA-4a0 MIA"
ATTACKnPRIN O

Aaeyst - A .- Anyt. -1 MAlt -. As

Its n H"..1.. 1.. * Mt

Os~t flu,. Cou~pdats Ln-1Unit

s.M.I kE~p . MII. ,g T m.i I 1
F 897.-6582 SEG.COMP#7 t-24-90 B: 5 26

AM LA-503-156 1% RECOVERY W275L 0

LMCS CHECK ..AMPLE
CS ID LE "AEA-480 MIN"

-- ATTACH PRINT O

one ancU5 9-w tac

A -/A; 0 J 2_

13

'I



Americium-241 Analysis of the Fusion Dissolution
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Ion Chromatographic Analysis of the Water Digestion -Chloride
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Ion Chromatographic Analysis of the Water Digestion -

0~ 0

a-

II
A 04

1

X:

4C4 3

S 0
a . ,1

3d,Jo
0

00
a; ~ :0

A~A

I
-4

S
A

I I'

-N -

Io o-c -
.1' I

- ± C

C-
3 5

-- 2

iv C
~ z

6LJ
z 'It' - Mn

~ 7iii -4

Fe -I'

I

C
C

S
~ A~ A
.t )-
H

Id 3
'*1 :~

* C -
A

-~ c~~-

I
I

E Xi
o o
U-

I
LI

- C
liii .lr~ i '-I

Ir I
C'
N -~

jL3.~

i ~U-
0 C-'

.0~ P -
a vol rr

A 22 1

Nitrate

54



Ion Chromatographic Analysis of the Water Digestion -Nitrate
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Ion Chromatographic Analysis of the Water Digestion -Phosphate
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Ion chromatographic Analysis of the Water Digestion - Sulfate
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Ion Chromatographic Analysis of the Water Digestion - Sulfate
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Total Organic Carbon Analysis of the Water Digestion - 1st Leach
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Total Alpha Analysis of the Water
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Total Beta Analysis of the Water Digestion
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Total Beta Analysis of the Water Digestion
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Carbon-14 Analysis of the Water Digestion
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Strontium-90 Analysis of the Water Digestion
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Analysis of the Water Digestion
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